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AnttCLE  t  '.'.'.•    \ 

Otttrvatmw  m  the  Rocks  of  Mount  SotTel,  i^  ChiiTium^  Forest'p ' 
■  a/td  of  the  Keighbourkood  of  Groobjf,  in  Leieesierihte.  By 
'  William  Phillips,  FLS.  &c.  aad  Samuel  Liick  Kwt,  JAGS. 
■(WithaPlate.)  ,    ■      ,        i  . 

'  Ths  tract  to  ^bich  tllA  .fbllowitig;  obsel-v&tions  i.t6  cbnfineijj  • 
aiay,  in  general  tkrtas,  he  Kaid  to  oe  tionipreh^dei]  witliin  a 
trisngfe,  of  which  the  angles  are  Mount  Sdrrel,  brooby,  an4 
nribkBton.  <See  the  anhexed  Ma]>*  Plat^  X^V.)  Two  aiiei 
ht  l^is'  trkngte  are  about  nine  miles  In  length,  DameW  iVotn 
Moftat  SoireTtoThrinkatjin,  and  from  Thrinkstoa  to  Groobyj 
^«  third  side,  namely,  from  Mount  Sorrd  to  Gi^ob'y,  19 
btfttfeen  fire  and  six  miles  long.  This  triangle  coKprehendi 
rooks  remarkably  differing  from  those  of  the  vast  plain  of  ne,«f 
red  gatadstonc  which  they  overtop,  though  not  to  any  considera- 
ble elevation,  the  higheat  point  of  the  miole  being  Bardon'Hitl^ 
^ttHBt^  Qeariy  midway  between  Grooby  and  Thrinkston,  and 
Whidi  attains  the  height  of  853  feet  abote  the  level  of  the  seai 
On  tbe  «otrth>weit  of  this  tract,  however,  roctta  of  the  sam^ 
fUKure  as -those  near  Grooby,  are,  according  to  Mr.  Qreeiiough'a 
Htkp,  to  be  found  for  some  little  distance ;  but  the  extent  01 
lJ»«e  we  did  not  visit 

'   The  ToiVs  of  the  area  we  have  mentioned  vtiry.greaUy  in  their 
AstMnMl  efaaractets  ;  bat  beforfe  we  proceed  to  describa  them,  i{ 


'   *  Hm  >^»inpMij)Dg  man  ii  not  ja*ea  u  u  ukuiMc  npmentMuio  of  >ba  lami  «f 
tekVi^M^iieaftoaphtifaemiaef,  or  the  tnVeBcf,  SxltiiaSDe  nmv  ]3m  i^  AOi 

"Nwo  Series,  vpi.  Vll.    "       ii 


2  itestn.W.PhiilipMOHdKeiam  [Jam. 

may  not  be  amiM  to  gire  a  general  ontline  of  the  principal  fea- 
ture of  the  diitrict  in  (^uestioD. 

From  the  heidit  which  has  already  been  meotumed,  it  will  at 
ooce  be  decided  that  it  cannot  be  considered  as  mountainous, 
but  only  hUly.  The  whole  tract,  howe?er,  may  be  divided  into 
three  parts,  when  viewed  in  relation  to  its  surface,  and  its  geolo- 
gical Katurea.  As  regards  the  latter,  it  is  divided  only  into  two 
Snrta  in  Mr.  Greenough'a  mi^;  the  green  colour  correctly 
enoting  the  existence  of  trap  rocks  on  the  south-eastern  parts 
of  the  diBtrict,  being  incorrectly  carried  up  to  the  north-eastern, 
where  an  ess^lially  difiereat  rock  Brevjuls,  to  the  exclusion  of 


These  two  extTcmes  are  less  elevated  than  the  central  and 
westera  parts,  which  consist  of  another  rock  perfectly  dissimilar 
to  either  of  the  former. 

ile  extreme  extent  of  this,  tract  on  thie  e&st*  is  formed  by  the 
cliffs  above  the  towd  of  Mount  Sorrd :  from  near  the  summit  of 
these  clifi,  which  may  be  assumed  scarcely  to  exceed  at  their 
highest  part  the  height  of  150  feet  above  the  river  Soar,  the 
countiy  descends  gently  on  the  west  and  south-west  for  about 
two  miles,  if  we  except  two  or  three  well  wooded  hills,  termed 
Buddon's  Wood,  and  attains  its  greatest  depression  along  aline 
exteiuling  by  Swithland,  Rusbfield,  and  Woodhouse,  to  Loughv 
t>QKnigh  Park ;  and  here  the  country  is  at  least  as  low  as  ^he 
general  level  of  the'ied  sandstone  surrounding  the  tract  of  which 
we  are  treating.  The  small  patch  forming  the  soiith-esst  angle 
of  our  tract,  which  is  coloured  green  in  the  annexed  map,  on  ue 
north  and  north-west  of  Orooby,  is  generally  of  inconsiderable 
height,  the  highest  point  being  the  uowl  on  which  the  windmill 
glands  close  to  MarkGeld.  The  remainder  of  our  district 
(coloured  yellow  in  the  map)  may  be  considered  as  one  large 
liiU,  rising  into  Jlrequent  eminences,  of  which  one  of  the  most 
lofty  iftar  the  centre.  Beacon  Hill,  is  but  little  lower  than  Bai> 
don  Hill,  the  highest  point  of  the  whole.  The  short  and  numc' 
tooB  valleys  dividing  tnese  eminences,  though  much  above  tha 

feneral  level  of  the  new  red  sandstone,  are  nevertheless  covered 
y  it  in  several  instances ;  and  it  is  manifest  that  its  beds  repose 
on  the  western  side  of  Beacon  Hill. 

The  numerous  eminences  already  adverted  to  have  received 
each  its  own  designation  as  a  separate  hill,  and  it  is  chiefly  on 
the  summits  of  t^ese  that  the  nature  of  the  rocks  constituting 
them  is  to  be  perceived,  being  frequently  crowned  by  rugged  and 
bare  masses,  which,  particularly  as  viewed  from  near  Grace 
Dieu,  have  a  serrated  outline.  This  district  for  somemiUa  east 
of  llirmkston,  where  the  hills  are  numfrpiis  and  very  rugged,  is 
little  or  not  at  all  cultivated,  the  depressions  between  and 
among  them  being  covered  by  a  long  and  very  coarse  grass, 
beneath  which,  in  some  instances,  as  near  Pedler  HilC  the 
ground  is  extremely  soft,  and  even  swampy.  The  other  part* 
of  the  district^  however,  difier  greatly  from  this  in  their  gcnenl 
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mspect,  being  often  highly  cultivated,  even  to  near  the  Bttmnate. 
of  the  hills,  aa  in  the  instance  of  the  south-western  iide  of 
Beacon  Hill,  while  the  lower  parts,  in  some  few  instanceB,  are 
well  wooded,  and  even  some  of  the  loftier  summits  are  crowned 
with  woods,  as  is  the  cage  with  those  termed  the  Outwoods, 
NW  of  Beacon  Hill,  and  the  hill  in  which  are  situated  those, 
slate  quarries  near  Swithlaiid,  which  are  the  most  distant  from 
that  place  on  the  SE,  and  Bardon  Hill  to  its  very  Bummit. 
Everywhere,  however,  except  where  the  eminences  are  crowned. 
by  bare  rocks,  a  herbage  forms  the  surface,  covering  a  more  or 
Iras  deep  alluvium  of  fawn-coloured,  or  reddish  and  loose  earth, 
aa  was  frequendy  manifested  by  the  labours  of  the  mole,  even . 
on  some  of  the  most  elevated  ridges ;  and  that  this  alluvium  is 
at  least  occasionally  of  considerable  depth,  is  proved  on  the  side 
of  AVhittle  Hill,  in  which  are  situated  many  httle  quarries  of  five 
to  fifteen  feet  deep,  wrought  in  search  of  fragments  and  loose. 
pieces  of  that  peci^ar  variety  of  the  rock  of  the  forest,  so  greatly, 
used  in  different  parts  of  toe  kingdom  for  setting  penknives, 
and  which  is  termed  the  Charnwood  or  Charley  Forest  Iione. 

This  very  slight  sketch  of  the  external  characters  of  this  tract, 
will  evince  that  the  opportunities  of  judging  of  the  nature  of  its 
rocks  is  far  more  limited  than  could  be  wbhed,  but  suffices  at 
least  to  furnish  such  information  as  may  serve,  if  not  to  deter- 
mine, at  least  to  afford  some  probable  notion  of  the  relative  «eraS' 
o  vhicli  they  belong,  even  though  some  points  must  necessarily 
oe  left  undecided. 

These  difficulties  are,  first,  that  having  found  it  impossible  to 
discover  the  actual  connexion  of  any  two  of  the  three  rocks 
constituting  this  tract,  and  which  differ  greatly  in  aspect  and 
composition,  we  are  deprived  of  any  direct  means  of  ascer- 
taining their  relative  periods  of  formation ;  and,  secondly, 
that  neither  the  one  nor  the  other  is  seen  reposing*  upon  any 
other  rock  whi<^,  in  that  case,  might  be  assumed  tolie  anterior, 
aad  might  therefore  serve,  in  some  degree,  perhaps,  to  assist  in 
deciding  their  relative  age.  It  is  indeed  true  that  we  are  justi- 
fied in  considering  them  older  than  the  surrounding  new  red- 
aandatone,  since  its  beds  actually  repose  npon  these  rocks, 
which  pass  away  gradually  beneatn  them.  This  circumstance,  - 
which  IB  visible  in  a  quarry  at  the  eastern  end  of  the  cliffs 
above  the  town  of  Mount  Sorrel,  and  to  a  still  greater  extent  at 
both  extremes  of  an  old  and  deserted  slate  quarry  near  Swith- 
land,  would  seem  to  prove,  that  in  the  section  annexed  by  the 
■Rev.  W.  D.  Conybeare  to  the  "  Outlines  of  the  Geology  of 
England  and  Wales,"  the  rocks  of  Charnwood  would  have  oeen 
rejffesented  with  somewhat  greater  accuracy,  if  instead  of  deli- 
neating the  beds  of  the  new  red  sandstone  as  abutting  against 
tkem,  their  extremes  had  been  shown  reposing  on  them,  and 
the  rocks  of  this  district  passing  gradually,  but  at  a  considerable 
angle,  beneath  them.    As  represented  in  tJiat  section,  the  rocka. 
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oftiwFonitiaijr  iwsuUy  Bstre  to  oonrey  b  noticMi  that  they 
iuvn  be«o  thnut  i^  by  soms  tobtMrtnem  forc«— a  noticm 
irbich  WB  conceive  wtiiiU  be  errmeoue,  ergidiif  from  Uie 
mnarlcBble  r^nUrity  with  which  tiit  suidBtone  bem  ret>OBe  on 
the  coekt,  dip^ng  wnererer  they  ue  viuUe  at  m  angle  not  turn 
then  iix  nw  g>ei^  than  eight  degrees. 
.  The  r^tilu%  of  the  undatotie  beds  seeole  idso  to  oome  in: 
proof  of  another  fiict ;  nUnely,  that  the  rec^  (^  the  Potest  hme 
not  tufiered  by  coiiTultion— a  eoochiBion  etrengdiened  by  the 
(dwerration  that  the  direction  of  the  slaty  cleavage  of  these 
locha,  which  it  mostly  apparent,  or  becomes  so  by  the  assist- 
anee  of  tike  hammer,  in  everywhere  either  NW  fay  W,  and  SB  by 
E,  or  diffeia  but  very  alishtly  from  it  towards  the  W  and  E. 

For  the  ressoiw  which  have  already  been  giren,  we  shall  treat 
Mparately  of  the  rocks  of  the  three  parts  into  which  this  distriot 
is  diiided,  as  the  Moant  Sorrel,  the  Chamwood,  and  the  Grooby 
ttaets ;  and  first  of  the  former.  , 

0/  the  Rocks  of  Mount  Sorrel. 
,  The  rocks  of  Mount  Sorrel  are  admirably  laid  open  (o  view  by 
means  of  a  line  of  quarries  overhanging  the  town,  and  ginsg  to 
these  rocks  the  appearance  of  difis,  perhaps  one-Uiird  of  a  wie 
in  length,  and  ol  the  average  height  of  neaiiy  100  feet,  but  not 
^osdntely  coQtinuoos.  Omer  smtdl  and  detached  quarries  ara 
wrought  on  the  eastern  side,  the  whole  being  chiefly  for  the 
porposes  of  road-making.  The  rock  when  sound  is  broken  into 
the  prO|>er  fonn  for  paVing  stones,  which  are  shipped  on  the  Soar 
for  vanous  parts  of  the  Kingdom,  when  less  so,  for  mending 
roads  in  lieu  of  the  gravel  employed  in  the  Deishbourheod  of 
London,  for  which  purpose  the  Mount  Sorrel  roek  is  far  supe- 
rior.* Immediately  on  quitting  the  town  on  the  W,  the  rocka 
sink  beneath  a  comparatively  low  and  verdant  covering,  for 
some  htde  distance,  and  then  again  swell  into  triSine  elevations 
a  little  south  of  the  road  passing  from  Mount  Sorrel  to  Qaom- 
den,  or  Quom,  as  it  is  commonly  termed  by  the  inhabitants  of 
both  places.    In  Buddon's  Wood,  which  occnpies  the  greater 

Sartof  these  little  eminences,  and  within  half  a  uile  ofQuMn- 
en,  are  situated  two  or  three  inconsiderable  quonies,  one  of 
which,  however,  ia  remarkable,  as  will  presently  be  noted,  for 
the  veins  or  dykes  traversing  the  rock. 

The  openings  abovementioned,  together  with  a  small  me  sito* 
ated  about  a  mile  neariy  SW  of  Mount  Sorrel,  and  called  Simp* 
son's  Pit,  remarkable  also  for  its  exhibiting  the-appearance  of  a 
very  determinate  dyke,  fonn  the  whme  catalogue  of  the 
quarries  observable  in  this  rook,  and  which  c^cr  me  faaexptl. 

.    .      «t  of  tbc  quKrica,  tat  hit  pcdile  attcntiaii  in  . 
to  eterj  point  whkli  lie  coiwdend  th«  nuM  ffltd;  totntc] 
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f^poftunitj'  for  fAaiyiog:  it*  BtOare,  Some  rkIcb^  h*#e«ai; 
wpflaT  in  situ  op  «b  e«uReil««  betwe^a  the  towii'Mid  Aaddon'* 
WDodi  vb)l«^qpie  tUso  oy«^p  tbe  suifac*  «f  Rotfali^  FImR( 
pf  w)uf4i  tbe  naduql  descent  besiDs,  «t  -the  aboreuMiititoicd 


eqany*  called  aiiopBcm'H  Pit  t  «Qd  in  Uie  ewUec  put  (riF  ^ 
dascept  of  this  plaio,  roclu  perfectly  reeeubliag  diote  of  Motart 
Borrel  occaaiooally  overtop  tl)e  geuenl  Bvrface,  staking,  u  hm 
already  besD  obaervedr  ultiokately  benestb  it,  aind  mo  completdjr 
tbat  it  ifl  impossible  te  dikcoTer  their  conoexion  frith  tooae  c» 
the  Forest- 

The  aspect  of  the  Mount  Sorrel  rock  if  ^jmutio,  and  hasd 
apeoiiDens  mqiy,  perh^e,  be  found,  of  whtch  the  ingnedienti 
appear  to  be  cooaned  to  tboie  oommonly  co&sidered  as  being 
eaaeatial  to  granite ;  namely,  quartz,  felspar,  and  mica ;  for  the 
hombleod«  which  generally  is  Ruificiently  apparent,  and  wkicfa 
often  abounds,  is  occasionally  so  neady  wantina,  or  so  minnta 
^  in  BQiall  Bpet;in)Uis,  that  it  may  easily  be  overlooked.  In  reality, 
however,  much  of  th^  which  appears  to  be  felspar,  is  nattitak 
mineral,  but  cleavelandite,  Epmote  occasional^  enters  into  ita 
composition,  but  is  more  generally  found  in  smaU  nests  or  veins, 
with  Bcmi-transparent  quarts,  when  it  is  sometiaieB  associated 
with  uagnesiaa  cart>onate  of  lime,  which  deaves  into  rhom-* 
boids,  and  slowly  efiervesces,  in  diluted  auiriatic  acid ;  silverjF 
talc  appears  sometiues  on  the  quartz  found  in  veins  or  nests  in 
the  roeV,  and  the  same  substance  of  various  colours  entera  into 
the  composition  of  some  of  those  which  overtop  the  grassy  slope 
of  Rothley  Plain.  Chlonte  also  in  small  qiumtity  is  sometimes 
diffused  through  the  mass,  and  occaBtonaliy  ^ipears  traveraiag; 
it  in  thin  irregular  veins. 

Hi^  quartz  entering  into  the  composition  of  this  rock  is* 
transparent  or  aemitraosparent,  the  mica  in  thin  hexagonal 
plates,  and  the  surfaces  produced  by  dividing  them  parcel  to 
the  terminal  plane  are  very  splendent  and  of  a  colour  neiarly 
appnmcbiag  to  black,  but  by  transnutted  light  the  IwnintB  appear 
01  a  dingy-brown.  The  hornblende  is  of  a  dark  bottle-green,' 
approacUng  to  black.  The  felspar  and  cleavelandite,  which  are 
Eumost  constanUy  the  prevailing  substancce,  vary  greatly  in 
colour,  are  intermingled  m  the  mass,  and  cannot  alwayfl  be  dis.' 
tinguished  from  each  other  by  their  external  characters.  Bodi' 
are  commonly  red  or  reddi^,  and  this  colour  is  sometimes  so 
powerful  in  ue  cleavelandite  as'to  impart  to  it  the  aspect  of  red 
jasper,  particularly  whenever  it  assumes  in  any  degree  th» 
appearance  of  a  vein ;  the  planes  produced  by  fracture  are  then 
generally  curvilinear,  and  without  lustre.  Sometimes,  however, 
Uie  felspar  and  cleavelandite  are  intermixed,  either  simply,  or  in 
such  a  manner  as  to  impart  to  the  rock  a  porphyritic  character ; 
the  felspar  is  generally  translucent,  and  the  imbedded  cleave-- 
landite  white  and  nearly  opaque,  and  the  other  Ingredients  of 
the  rock  then  form  a  small  grained  paste.    We  were  ooi  in  the 
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flnt  instance  aware  of  the  intenaixtare  of  tbeae  two  minerals  in 
tlus  rock,  and  considering  the  whole  as  felspsr,  we  sboiiM  have 
OfHotented  ours^res  with  the  obserratjon  that  a  part  of  it  vields 
to  iht  pveseore  of  the  edge  of  the  hard  mineralogical  xnife, 
whidi  felspar  does  not,  but  for  the  discovery  of  M.  Ii^vy,  that 
UHKih  which  has  been  considered  as  felspar  is  cleaTelandite ;  the 
atmooncemeBt  of  this  in  the  Annals  for  November  last,  induced 
us  to  examine  all  the  varietjes  of  this  rock  with  great  attention, 
and  we  have  been  convinced  of  the  intermixture  of  the  two 
minerals  by  procuring  fragments  from  the  same  specimen ; 
which,  submitted  to  the  reflective  goniometer,  affordea  us  sepa- 
rately the  angles  of  the  two  substances  ;  felspar  cleaves  with 
ease  only  in  that  direction  which  affords  an  angle  ofj90° ;  while 
deavelaudite  yields  with  nearlr  equal  ease  parallel  to  all  the 
planes  of  its  primary  crystal,  and  we  have  consequently  obtained 
the  measurement  of  all  its  angles. 

.  The  Mount  Sorrel  rock  thus  constituted*  will  be  judged  by 
some  to  be  a  syenite ;  while  cithers  will  consider  it  to  be  a  gra- 
nite of  the  compound  kind  described  by  Dr.  Mac  Culloch,  in  his 
excellent  Treatise  on  Rocks,  under  the  Third  Division,  relating 
to  that  rock  (p.  238),  and  it  is  to  be  regretted  that  no  sufficient 
means  of  determining  its  actual  geological  position  (which  alone 
might  settle  the  question)  is  afforded,  since  it  is  not  seen  in 
connexion  with  any  other  rock,  save  the  beds  of  the  new  red 
sandstone,  which,  ss  has  already  been  stated,  repose  on  it. 

But  there  are  still  some  circumstances  regarding  this  rock 
which  merit  attention.  It  not  unfrequently  includes  either 
irregular  or  somewhat  spherical  masses,  varying  in  size  from 
about  an  inch  in  diameter  to  nearly  a  foot,  and  possessing  a  totally 
different  aspect  to  the  rock  itself;  some  of  these  have  at  first 
sight  the  appearance  of  fragments,  but  not  even  a  close  inspec- 
tion with  a  glass  can  discover  the  precise  line  of  junction  with 
the  rock,  "fiieir  aspect  is  fine-eramed,  and  their  composition 
appears  to  be,  minute  quartz,  felspar,  hornblende,  and  chlorite, 
Spttarently  imbedded  in  a  substance  of  a  hair-brown  colour, 
which  yields  to  the  knife  readily,  and  resembles  steatite.  The 
mass  partakes  of  a  brown  colour  with  a  tinge  of  green,  espe- 
cially when  moistened  :  in  one  instance,  specks  of  yellow  copper 
ore  and  whitish  pyrites  were  apparent;  in  another,  the  same 
ingredients  are  visible,  and  as  etiervesceuce  is  produced  by  the 
application  of  diluted  muriatic  acid,  it  may  b^  assumed  also  to 
include  calcareous  spar. 

This  rock  also  contains  veins  or  dykes:  the  substances  of 

■  'We  must  not  make  aaj  pBiticuUc  exceptiaii  of  thia  roclc,  on  sccount  of  iu  conuin. 
iog  cteatelBiidite  sbundintl;.  TbU  minerslbas  litice  been  found  entering  'nUa  the  coiu- 
pwilioii  of  ■  parphpitic  ({nmite  from  Camvftll ;  in  the  granhe  of  Shsp  in  WcKtmorc- 
nnd,  uld  in  a  poiphjty  from  Rlen  Tilt  in  Scotluul,  as  announced  in  the  Jxnali  fof 
December  t  and  still  more  recently  in  the  porphyritic  roeki  of  Chamwood  Forest ;  Nid 
pTobsbly  abo  in  the  neighbouriag  tr^  loclci  i^  Orco^,  in  Leiccgterthite ;  in  each  of 
rime  it  ii  aconnpRnied  bj  felipu. 
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time  difier  greatly  in  aspect  and  ootnposition.  Id  some 
ioBtoDces  they  are  scarcely  aisoenubie  from  the  rock  itself  wbicb 
inclose*  them;  in  otiiers,  they  appear  to  consist  chiefly  of 
steatite ;  and  in  Others,  of  a  substance  which  occasionHy  htt 
much  resemblaDce  to  the  inclosed  masses  just  adverted  to,  and 
which,  in  one  instance  at  least,  is  not  to  be  distingaished  by 
the  eye  from  fine-grained  basatt. 

The  dykes  of  which  the  substance  greatly  resembles  the  rock 
of  Monnt  Sorrel,  though  in  a  somewhat  disintegrated  state,  aad 
containing  some  reddish  steatite,  are  situated  not  far  from  the 
eastern  extremity  of  the  line  of  quarries  at  the  back  ofthe  town: 
they  are  two  in  number,  both  run  £  and  W,  have  jiretty  determi'- 
-nate  walls,  and  art  visible  for  about  12  feet;  that  is,  to  the  depth 
at  which  the  rock  has  been  quarriad  where  tJiey  occur.  On« 
la  about  20  inches  wide  at  top,  and  after  narrowing  a  TittJe, 
divides  into  two  narrow  branches ;  the  other  is  about  two  feet 
vide,  and  underlies  a  HtUe  towaids  the  north. 

The  veins  or  dykes  which  consist  primarily  of  steatite,  traverse 
ia  rock  perfectly  resembling  the  reddest  variety  of  Mount  Sorre^, 
in  Beaumont's  quarry,  which  is  situated  on  the  edge  of  Buddon's 
Wood,  beside  a  road  leading  from  Quomden  to  Rothley,  and 
^out  half  a  mile  from  the  Yormer  place.  Three  veins  are  here 
vinble  wliich  are  parallel,  run  nearly  due  E  and  W,  and  each 
xaay  be  traced  on  an  average  ^wnt  30  feet,  the  walls  being 
mostly  very  determinate :  the  two  southern  veins  are  aboutfear 
feet  opart,  and  the  third  is  about  22  feet  on  the  north  Of  tM 
tiearest  to  it :  tliey  vary  from  18  inches  to  two  feet  in  thickness. 
The  substance  of  the  southernmost  vein,  which  underiies  a  httle 
to  the  south,  is  a  greenish  steatite,  which  is-  translucent, 
yields  to  the  pressure  of  the  nail,  and  incloses  a  few  specks  of 
norablende  and  talc.  Externally  it  is,  however,  in  a  state  of 
disintegration  probably  from  exposure,  and  readily  crumblea 
down  into  a  greyith-white,  and  somewhat  unctuous  powder ; 
and  in  places,  it  is  associated  with  a  harder  substance  which  is 
granular,  and  which  has  the  aapect  of  steatite  of  a  mixed  red 
'  and  green  colour,  and  incloses  quartz  and  hornblende.  The 
steatite  of  the  middle  and  northammost  v«infl,  whidi  are  nearly 
or  qnite  vertical,  is  not  quite  so  soft ;  it  incloses  specks  of  horn- 
blende and  chlorite,  together  with  small  toasaes  composed  of  a. 
reddish  snbetance  resembling  homstone,  or  compact  felspar, 
associated  with  decoa^sing  hornblende.  It  is  obtervisd  by 
fir.  Mac  CoUoch,  in  treating  of  some  of  the  more  compound 
varieties  of  granite  described  by  him,  that  it  is  donbtfnl  whether 
the  apparent  steatite  of  some  varieties  may  not  be  decomposed 
talc  or  chlorite,  an  observation  that  may,  perhaps,  have  some 
faeariison  the  steatite  of  these  vdns. 

On  uie  face  of  the  rock  3  of  these  veins,  we  observed  a  maBs 
ef  a  bbiish  caat,  about  30  feet  wide,  and  6  feet  high^  greatiy  re- 
wmMing  tfaeiuibstaiice  qf  the  dylfes,  pieaeiitly  to  be  nottcedi  nid 
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f  f»K|piqg  on  ,UmI  totik'  of  •thta  (ptui!y,  and  >oubd«^  by  It  An 

', .  Tbw4  *i^  two  dykfarof  yrbich  tbe,»ub&tiincG8.miHili  reaeabb 
Ofifh,  otdeo  eJiCQpt  that  in  one  part  of  OBft  of  them  the  rodi  b« 
KB9atly  t^e- ^xtsrnal  ehuaeter*  and  i^pewwioe  of  s  fin6^niac4 
^stJt,  Just  b4«ids  the  Fqad  tb«t  divides  Uw  JiM  of:  quantM 
which  orerhang  Mount  Sorrel,  we  noKeived  among  other  ttonu 
iHetFWnp  tbr  the  refiAir  of  the  roads,  manr&agnwotsof  ft  blaish 
^MiSj  4nd  oa  inquiries  reapecting  the  place  irom  whiekthejr 
WW  tc^ePf  a  vein  running;  nearly  N  and  3,  and  about  a  foot 
iH*hicJt||MB(WaideB(»ibeatoi}B  as  existing  beneath  thorubbith 
inat  where  the  road  Xbtvb  to  the  Isft  rchod  t^e  house  inhabited 
1^  a  clergymaq  wboM  name  we  did  not  Iciun,  but  eq  the  oppot- 
side  of  tW  road<     We,  therefore,  did  not  ace  the  dyke  ~" 


.qnaMipD,  The  ro«k.  baa,  in  no  inconsiderable  d^rec,  the  aapert 
pf  a  gwpular  basalt,  Wd  tbotigh  conaidwiibly  hard,  ityieldat* 
pressure  with  th«  hnii'e  *  grey  powder  pretty  readily.    The  oaly 


4i««enwl^  mlwlannea  in  it  are  extfenady  minute  and  aiwider 
.^fitida.of  HwspareQt  fdspar,  and  aMnetinas  cidtic,  sofoatmea 
Ofitobedml  eryatala  of  naagaetic  iron  pyntes,  togetfaof  vitb  oeca*- 
ritonql  specks  of  a  yaHowiab-white  Bubstaace  wbich  apfitara  to 
be  laminated,  but  dops  not  efferAsco  on  the  apflioatien  a£ 
ddwteil  muriatic  mid.  The  baee  or  iodwddine  autatatiee  is  aot 
enSitf'ailtlycbiiraptcirized  to  edal^  na  to  dectoe  upoa  itanatiwe^ 
ii«l>:))AlK««r,  «OB«ideraJ%  coft,  and  when  rednoMl  to  tkin  fragr 
iMQU  m  twt^tcmit,  ol  4  sltghUy  brownish  Irae,  and  wartaiM 
ilxtaeMly  nunuteapeokaof  adarktgraenoalQiur.  Itaeeaaa,hsw* 
{AW,iidiflWA»Iy  qOBiaeft^  with  that  of  the  masacQDstitntiiwapaat 
.e£ the  dykt  about  tti  be  daacrtbed.  Thia  dyjto  is  aitnatedih  tb* 
anwU  qufTvy  piJleid  Simpson's  Pit>  in  a  rack  perfeotly  tesenUnc 
that  or MoaOt  Sorrel,  and  about  a  nila  SWci&ii  town,  attbe 
Jiflwl  of  Rotld^  Plain.  It  appeani  to  run  tbroHgb  the  mound  m 
ynhick  the  quany  is  situated  oeaily  due  K.  uid  B^  ia  visibls  for 
itboat  SO  feet  in  height,  is  six  feet  widr  at  the  lonast  MisiUa 
plaqe,  4sd  contewbut  narrower  at  the  sur&oe,  ia  nearly  pM|wq<- 
dMOlarto  the  komDB,  1t«i  very detenninatfl  w^i,  mad  laapfwus 
«^Mt  «a#-ft>«rth  of  a>milaSW  na'afialdece^ied-l^  th«  lamUatd 
4^' the  Crwo  Imi  at  Mount  Sorrol.  The  aubataaoe  of -tfais  dyke 
_na  iti^mears  in  the  «|uarry,  i«  of  a  b^ush  cast,  yieldaicadUy  td 

Se  kufis  a  grey  powdef,  twt  it  tranihwaat  in  thin  dueea,  toAm 
tiu,  byw(he.aBflistanoe  ofthegl»ss,  awdtitBidBot  dariiapecka 
laibicA  aopear  occasionally  to  tinge  the  naaa  (d  a  gwcn  txnoar^ 
iteoratcVes  ^a4»  feebLy  (%  circumaliaBca  not  anticipated  ftom 
the-iweof  th«:kniiie,  and  which  may  be  owing  to  tm  pnaeBoe 
hww  apd  tfi^re  of  miqute  and  slandar  ocyataia  of  frtaiwr,  <»  ^ 
quartz  too  finely  inte'rmixed  for  ebaervBtion),  but  its  B««tanee  ia 
l«Ar««  th««lab>.  1]»  naea  itself  haa  aemai^atthe  a^eel  of 
B(«atiter  fA«apCQtwhiabisnDttobeobaeFyed  wfaaab  the  dgr^ 
Nf^pwn-  fa^w:  -hw*  it  yoj  «■•>%  maaUaa  U  jpnwliw 
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built,  sad  U  risfficitoUy  hard'to  adabtrofft  tSatMtoclid&lal 
fttctaire  f ,  it  yiblda  to  the  knife,  tiioogh  not  vittwuit  ecfewidflCBtd* 
pm^iire ;  ib  ol  a  dark  Qoloiir;  owing  to  tbe^  thoroi^^b.'ititeffaHl!) 
tan  of  BpsokB  t^a  dtek.sreeB  subatanoe,  and  tfaa  ^eftdar  CryMtdn 
,  of  ffllBper  are  iODuinei^e  ;  bat  aeither  qvarts  Imr  Wjr  otbtv 
nunemi  is  to  be  detected  erao  bj'*  tbe  heIp.ofB.bigblJii  mmUfi 
tag  glass.  The  rock  in  inunfdiate  contact  vith  tbU  dylda  du  Ii9l 
appearto  bave  suffered  any  alteratioUk  .  -...'■: 

.  Xbe  nxiks  of  Mount  Sorrel  are  occasionally  alto  tcanraed  W 
eoMll  v»a»  whicb  more  decidedly  belong  to  th«  nrak  itwll 
Tbeae  vnna  aometimea  reaemble  grutular  fielapar,  arriit\fw 
gnundar  qaartz :  tbey  are  aliraya  ofa  red  hpe :  when  of  fda|Mr» 
tht^  appear  to  include  minute  apeelu  of  qu^tx,  faom1;det)dei  mA 
ddonto)  while  tboee  of  ^tnrtz  inclc^e  crystals  of  quartz,  felapar, 
hoBofclende,  and  iron  pyrites.  Thd  veatu  of  wbite  or  traJMlucptM 
qoaita  nau^^  contain  oblorite,  and  aometimea  e|Hdote. 

No  appearancaa  of  regular  atratifieaticHi  -are  to^  be  ebacrTfld  ni 
any  ol  the  qnarriea  of  t&ia  rook ;  at  the  weatern  termlnotioB  af 
tibiit  line  at  the  back  of  tbe  Uma,  bowcT^,  sU^  of  conaidHa* 
ble  dimsDuen  are  prooucedi  owing  to  tha  preaeacs  of  baSr^ 
paralb)  flstnrea  in  two  oppoRite  diKOtione,  b^lb  beii^  ^arly 
rettiai,  and  tboae  producmg  the  largest  plana,  running  aebrly 
dm  fi  and  W.  In  the  c[uarry  at  tbe  othe^  aide  of  tbe  bill)  anot 
dna  £  of  the  windmill  on  it«  summit,  arc  bo  be  seen  soBie  aRtttit 
ral  deava^es  in  various  dircctiims,  whicb,  mtaolil  .a«]$eie^fc 
ehati(Mi,nught  ba  fnifltalua  for  dykesi. 

P/  the  Rocks  of  C^nitpood  forest. . 

Tbe  iQcka  of  tbe  district  of  Chamwood  Foeast,  cdranA 
yflU»w  in  tbe  accompanying  sketeb,  diffii^  caeatly  in  eeapaet  ol 
aapeci  and  composition^  and  vary  so  ^reaoy  in  tbw  external 
ebaracteia,  that  althoagfa,  from  tbe  circnmatancaa  al^a&ding 
thetn,  it  is  iinpoesible  to  doubt  tfaeir  eoramon  ongii^  tborau* 
fari^ieB  which,  if  taken  s^arataly,  wsnld,  without  pwiooB 
aatpiliDtanafl  with  them,  be  jndged  to  be  of  vary  different  agaa; 
Moee  aaen  aona  of  tba  proximate  racks  appear  to  ppssasa  a* 
litlie  ytfaieii^pgioal  affinity  as  chalk  ud  flint. 

The  greater  p«t  of  these  rocks  are  certasily  MbiatoBe,  but  ill 
degrees  varying  from  a  Bsiility  approechiqg  thott'efcolBilioii'alait^ 
to'tbat  *ef  the  rudest  kind  in  which  this  seeming  oonseqnieBoe  of 
atractore  is  to  be  pecceived ;  even  the  roost  oomplqtdy  sdiiatbi* 
vnriatiea  differ  gt'eatly  in  oompoiitien  and  external  lAaracletf 
while  those  that  ara  ietet  so  often  contaia  fragmenta.ctf  atba* 
BUbatances  whicb,  perhaps,  tend  to  <JiatacteriBethe  whela<ainas 
ail  the  varieties  occur  interatrati  tied  witbont  any  order),  ns'betoog« 
kw  to  that  dasB  of  rooks  which  are  d^toni^e^  ^  ^- 
Suc  CuUock  piimiUve  ^atea ;  by  others  gfeywadcit.  i  Ana  bei* 
it  way  be  perttaaat  to  pematk,  nat  ia  no  nutanM-ww  aibjrtne* 
•fbrnwe  axinn  <A««rvtel.  .    ■  .  .    .  ii    -v,  '.  .!:,i 


!0  Math.  W.  Pki^  mtd  Kmt  on  piir. 

The  ifate'  which  taost  ne&Hy  approaches  that  of  Wales  in 
ctJonr  and  general  ehkracters  is  found  in  a  small  quany  at  the 
eastern  extremitv  of  Woodhouse  Eaves,  bnt  it  is  not  so  fine,  and 
is  less  fiu^e.  The  still  coarser  Tarietiea  of  the  sevend  qaarries 
Bear  Switfaland  are  preferred  as  rootiag  slates,  though  rarely  less 
than  one-fonrth  (tf  aa  lach  in  thickness,  and  frequently  varying 
Co  h^f  an  inch,  beins  of  unequal  thickness  throughout,  with  a 
sarface  often  undulating,  Uiough  '  at  odd  times,'  as  the  quarrv- 
tttea  expressed  it,  they  are  reduced  to  one-eighth  of  an  iocn. 
These  slatee  are  split  hy  the  workman  while  in  u  standing  posi- 
tioa,  tite  slate  being  supported  by  one  band  covered  by  leather, 
and  also  by  the  arm ;  wtiue  it  is  struck  on  the  upper  end  by  the 
other  hana,  with  the  edge  of  a  sharp  instrument,  m  form  resem' 
bling  a  cooper's  adze.  The  general  hue  of  these  slates  is  greeii-> 
iah,  and  they  readily  yield  to  the  knife  a  greyish  powder,  acir* 
cumstaace  inducing  the  cooclnsion  of  thetr  softness ;  while,  on 
the  other  hand,  their  edges  cut  window  glass  freely,  showing 
thetn  to  be  compounded  of  at  least  two  substances  differing 
greatly  in  respect  of  hardness.  The  reappllcation  of  the  point 
of  the  knife  along  the  surface  gently,  ana  with  the  knife  loosely 
held  by  the  hand,  indicates  the  passing  of  the  point  from  one 
fa^rd  substance  to  another  through  a  softer,  the  line  of  section 
beooming  consequently  irregular-  The  thin  edges  of  the  slate 
are  translucent,  when  very  thin  approaching  to  transparent  in 
■pots;  and  by  transmitted  light  it  becomes  evident,  that  the 
greenish  hue  of  the  slate  is  derived  from  the  presence  of  a  mul« 
titude  of  specks  of  a  blackiah-green  colour,  which  we  consider 
to  be  chlorite,  because  veins  of  that  substance  are  frequently  seen 
traversing  the  slates  in  connexion  with  opaque  quartz.  The 
nunatic  acid  has  no  perceptible  action  on  ttiese  slates ;  and  ws 
conceive  them  to  consist  of  a  granular  quartz,  and  of  chlorite 
imbedded  in  another  mineral  which  is  considerably  soft :  this 
we  believe  to  consist  of  silex  and  alumine,  in  a  schistose  form, 
thns  imparting  its  slaty  character  to  the  rock.  On  examining 
these  slates  with  a  very  powerful  glass  on  the  fractured  edges  at 
light  angles  to  the  plane  of  cleavage,  minnte  and  briUiant  sur- 
faces  are  perceived  whit^  have  the  aspect  of  transparent  quarts. 
A  rein  of  yellowish  tslc  inclosing  grains  of  qnartz  traverses  the 
qmrry  at  the  extremity  of  Woodnouse  Eaves. 
.  We  have  been  the  more  particular  in  describing  Utis  slate, 
which  is  the  prevailing  one  of  the  country,  from  the  belief  that 
all  the  varieties  assumed  hy  the  rjcks  of  this  tract,  are  consti> 
tntedof  thesame  materials,  differing  in  their  several  proportions 
and  state  of  aggregation;  of  course  we  do  not  include  the  foreign 
substances  imoedded  in  some  of  the  varieties,  and  which  occa- 
sionally have  the  appearance  of  fraemeots,  tliough  we  cannot 
donbt  iiom  the  composition  and  character,  that  some  of  the 
ittoliided  mwsea  are  of  contemporaneous  formation  with  Uie 
rock  itself.    Hence  it  becomes  reqaitJte.togiveKWM  KCoantpf 
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the  TttrionB  forms  ia  which  these  eabstances  sppeor.  In  Eome 
instanceB,  the  chlorite,  instead  of  being  disseminated  through- 
out the  maas,  is  arranged  in  irregular  nyers,  thus  impartiog  a 
schistose  character  to  it(Windg«LtA  IfiU,  Great  Bucks  Hill,  tu;,) 

Near  Switbland  are  seTeral  quarries  of  the  slate  just  descnbed, 
jyae  of  which  is  estimated  at  150  feet  in  length,  and  as  much  in 
breadth  and  depth.  In  all  the  quarries  the  run  of  the  edge  of 
the  slaty  cleavage  ia,  as  before  related,  NW  by  W,  and  SE  by  E, 
the  broad  surface  of  the  elate  dipping  abont  72^  towards  the  NE, 
and  it  is  to  be  remarked,  that  in  each  quarry,  and  particulaiiv  in 
the  largest,  there  ia  a  run  of  the  best  slate,  about  15  feet  wide, 
forming  a  kind  of  vein  parallel  with  the  direction  of  the  cleavage, 
and  flanked  on  each  side  by  an  inferior  kind  of  state ;  paruiel 
also  to  this  vein  of  superior  slates,  is  another  vein  (if  so  it  may 
be  called)  of  a  substance  which  is  of  a  grey  or  greenish-grey 
colour,  of  a  graaolar  appearance,  and  consisting  apparently  of 
the  imbedding  substance  or  paste  uf  the  rocks  of  this  district,  in 
which  chlorite  is  abundantly  disseminated  in  particles  and  nestsj 
and  occasional  specks  of  talc  ;  qnartz,  from  its  hardness,  may 
be  concluded  to  tye  an  ingredient  of  the  mass,  but  is  too  small 
to  be  detected  by  the  glass,  and  there  is  no  appearuice  of 
texture. 

Other  instances  in  which  this  substance  assumes  a  granuW 
'      ''      ■  .-. .       -       ilinjbedded. 

s  it  forms  a 
_     r  altogether 

homogeneous,  possessingasplintery  fracture,  and  varying  greatly 
in  hardness  (ubore  Whittle  Hill-quarry,  High  Swanmore,  Short 
Cliff  Hill) ;  sometimes  it  is  so  soft  as  to  yield  readily  to  the 
knife  ;  and  the  quartz  is  so  sparingly  disseminated  through  it, 
that  although  it  slightly  scratches  window  glass,  the  substance 
itself  is  left  upon  it  as  a  grey  powder  (Hone-stone  of  Whittle 
Hill) ;  in  other  instances,  it  is  much  harder,  owing  most  proba- 
bly to  the  presence  of  a  greater  proportion  of  quartz,  but  still  so 
ininute  as  to  escape  the  eye  (Bird  Hill,  Beacon  Hill,  and  other 
places) ;  these  varieties  are  generally  tissile  ;  as  well  as  others 
m  which  chlorite  is  perceptible  as  giving  the  greenish  tint  to  the 
slate  ;  in  others,  the  green  colour  is  totally  wanting;  the  sub- 
stance has  then  a  ydlowiah  tinge  with  every  appearance  of 
homogeneity,  is  frequently  hanl,  sometimes  so  hard,  owing  to 
the  abundant  dissemination  of  siliceous  particles  throughout  the 
tnaaa,  as  to  resist  the  knife,  and  it  then  assumes  the  aspect  of 
compact  felspar,  or  of  homstone  (Bird  Hill,  base  of  Wiodgate 
Hill,  8tc.) ;  but  a  substance  of  the  same  natufe  and  degree  of 
hardness  also  occurs,  which  is  considerably  schistose,  greatly 
i-eaembles  flinty  slate,  is  greenish,  arising,  aa  is  visible  by  tran&i 
mitted  light  through  thia  fragments,  from  the  presence  of  chlo- 
rite oiten  disposed  in  irregular  lines  (Morley  Hill  quarry).  All 
these  varietiefl  are  more  or  lees  duty,  and  the  laitamra  have  the 


WMpe  dfrectioD  aod  dip  w  ttie  more  perTmft  sJftieA  of -the-qtuuiicf  i 
Iwt  altBOfgli  they  occur  in  )Byen  vvying  from  poereigotli  of  ^b 
jnch  V>  two  inches  ia  thickpoi^  U^esf  luy^  b«jre  pof  tba  §«m« 
4ir^liop  fw  ttfft  of  dte  (flieaTage  i  ipt-  t^ts  fve  «h)d)  p(«|«Bt]; 
deMiibe,  . 

'  '  f  be  pfecedlng  may  he  saie)  to  ponetitute  the  principal  vsnsr 
ties  of  the  imbeo^iog  substance  or  paste  in  what  ip^y  be  termed  ^ 
it>  puier  state ;  in  ^icb,  however,  it  is  gpnietimes  i8Qdere4 
irregularly  d^,  by  the  ioterrention  of  It^ers  of  chlorite ;  thf 
substance  then,  as  well  as  in  some  of  the  purer  varieties^  BORie> 
what  resembfes  potstoae. 

'  The  ^uartx  which  forms  so  in^rtant  a  feature  of  t}ie  slate*, 
and  which  doubtless  is  more  finely  disseminated  throuehoat  thf 
harder  varieties  of  the  rock  in  tJie  st^e  of  a  mechanic^  Biixture, 
occurs  in  two  instances  at  least  under  very  different  circuio* 
stances ;  in  oae  as  a  bed  or  veiu  of  considerable  dimension  an4 
extent,  of  granular  quartz,  havit:^  the  aspect  of  quarts  rock,  anit 
consisting .  appaienuy  of  grains  of  pure  and  nearly  trenspareot 
qoartz  closely  and  strongly  aggre^ted  without  apy  intervening 
cement ;  this  bed  or  vein  occurs  in  Groobr  Park,  and  appeared 
-to  us  to  run  in  the  direction  of  the  slaty  cleavage  observable  ia 
the  quarries  &nd  elsewhere,  and  with  the  same  dip.  Slates  were 
observable  pa  each  side,  though  not  in  close  contact  with  it. 
In  the  other  instance,  compact  quartz  of  a  green  colour,  aq4 
which  y>vt  for  the  tranelucency  at  the  edges  might  be  mistaken 
for  green  jf^p^,  existe  in  layers  in  a  large  mass  m  a  field  behinq 
the  la«t  bouse  of  14'ewton  Linford,  which  is  most  distant  from 
Orooby.  It  lies  immediately  between  layers  of  the  graaulac 
lookiiig  varieties  of  the  course  siate^  before  described,  end  with'? 
out  any  precise  line  of  demarcalion.  Sut  tbis  rock  will  be  Biora 
fuUy  described  in  adverting  to  the  subject  of  the  stratification  of 
the  roi^  of  this  district, 

Hitherto  we  have  not  mentioned  these  rocks  ia  their  mora 
ordinary  state  of  porphyries ;  the  aspect  of  these  differs  greajj; 
in  different  placep  ;  but  whatsoever  their^ature  ^ay  be,  they 
are  usually  found  connected  with  those  we  have  already  descrihedi 
and  gHierally  in  layers  alternating  with  them  without  any  regu- 
lar order  of  secession.  Sometimes,  however,  they  appear  to 
form  almost  exclusively  the  rocky  eminences,  already  described 
M  re««iving  each  its  own  individual  name,  and  es^cially  tliosfi 
of  the  weatem  part  of  the  forest,  near  to  Thriukston. 

The  inibedded  substances  of  the  porphyritie  rocks  are  various ; 
these  consist  of  traospvent  crystals  of  quartz,  which  generally 
are  small,  or  of  translucent  crystals  offelspar,  often  very  minute, 
and  which  frequently  are  macles,  or  hepiitrope  crystals^  and  alsq 
of  deavelandite ;  these  substances  occur  eiUier  separately 
(BrPSd  Hi|],  Bardori  Hill,  Uc.)  or  together  in  the  sam^  saa^ 
(mgh  Swiuuqtm,  High  Shaipless,  &c,)  and  they  are  ir^rely 
abw^daqt.     J^ot  Ufifrequently,   however,  instead  of   regular 
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Crr««iAl,  1M  AoA  &aM  tngtdaf  ^gmentt  of  diiartji  (Ikim  of 
High  SWRnmore>  Sco.)whicb,  when  the  sarfiice  ofth«itnbeddiRg 
toMtaoce  i*  80Hfe*h«l  utecompoaed  into  a  whitfe  or  greyiab- 
WhiM  wVd  gmnoltrnHtis,  (rf  which  the  p&rticles  possesa  mt  fiule 
eohe«M>  Me  left  {notrtitKng.  In  mher  instancn  Vkt  fragmenta 
tfc^ttx  wefaitenais«d  wHh  Ae  regular  erystalftof  qattttttuod  ^h 
spar  (Hi^SwfUimore,  8u>.>.  Bat  tee  imbedded  fhigmenta  «otM^ 
times  pomeas  all  the  chfUvcterB  of  the  slate  already  describe 
as  mctuding  irregular  lines  of  chlonte,  and  as  forming  hyers 

.  betvreeH  the  other  Tarietiea  of  the  rock  (Moriey  Hill  quarry),  or 
they  Vesemble  a  reddish  jaaper  which  mostly  is  very  hard,  flotee* 
times  brittle  (ridge  of  Bardon  Hill),  ■  and  occaaiontQly  other  tat*- 
gular  fragments  appear  of  less  decided  character.  It  is,  how* 
ever,  manifest  to  us,  that  the  imbedded  snbataAce  occaeiottdljt 
differ  greatly  from  any  of  the  preceding,  in  possessing  altoge- 
ther the  appearuice  of  tome  of  the  more  nomogeneoua-  and 
greyish  varieties  of  the  rock  itself,  but  mnch  harder,  and  tActos>* 
iDg  transparent  crystals  of  quattz,  and  occasionally  of  felspar ; 
these  occur  in  nodules,  varying  from  the  size  of  a  nut  to  seveiiu 
inches  in  diometer<Chamber  Hill,  Pedler  Hill,  rtdge  of  BatdOB 
Hill);  and  though  they  may  be  separated  from  the  rock  fronl 
which  they  project  owing  to  the  progress  of  in  decomposjtiott; 
yet  there  does  not  appear  to  be  any  precise  line  bf  SeptntitiOil 
between  them;  these,  therefore,  we  cbnsidei'  to'b6  Af  c6ntem' 
poraneous  formation  with  the  rock  itself,  as  also  may  those 
BttmerouB  specks  and  patches  be,  which  at  6rst  sight  appear  like 
imbedded  fragments,  but  in  reality  present  no  line  of  separatifHf 
ftom  the  rock  itself,  and  are  generally  harder  jthey  are  ofvanous 

-  eolems,  grey,  brown,  or  red  (SW  foot  of  Beacon  HiH,  High 
Shatpleas,  Little  Gun  Hill,  Ecc.) 

The  paste  of  these  porphyries  tconsiats  of  all  the  varieUts  of 
the  alfttr  rocks  already  described ;  bat  bccasionally  is  modi 
harder  tuan  any  of  them,  since  it  resists  the  knife  completely; 
owing,  as  we  assume,  to  the  mechanical  diffusion  of  silex  abun- 
dant^ throughout' the  mass,  which  then  p'aif akea  Uttle  or  not  at 
aU  of  Uie  eiSiistose  character  (base  of  Windgate  HHl,  Peifief 
Hin,  &c.)  and  resembles  hortistone  or  compact  felspar. 

In  regard  to  the  actual  atratificat^on  of  the  rocks  of  Cbatu- 
wood  Kiftst,  two  opposite  appearances  claim  attention. 

It  has  been  mentioned  that  the  direction  of  the  cleavage  of 
tfie  slates  and  slaty  rocks  is  eveiywhere  nearly  the  same  ;  iJittt 
the  edges  of  the  slates  unifbrmly  run  withitt  a  point  or  two  of 
NW  1:^  W,  and  8E  by  E ;  and  that  -die  only  diftrence-ii 
apparent  in  their  more  nearly  approaching  NW  and  SE.  It  has 
also  been  mentioned,  that  in  the  largest  quarry  near  Swithland, 
a  seam  of  the  best  slates  runs  in  this  direction,  and  parallel  with 
it  a  seam  or  vein  of  rock,  quite  different  from  the  slate  ;  that  in 
the  qnury  close  to  Woodhouse  Eaves,  a  seam  or  vein  of  talc 
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inclosing  gnins  of  quartz^  takes  the  same  course,  «Dd  we  may 
'  add  ubat  on  Old  John  Hill,  in  Grooby  Park,  and  in  other  ^aces, 
some  of  the  vanetieB  of  the  slaty  ropks  obviously  succeed  each 
othw  under  the  same  circumstances.  Id  Hind's  new  quarry 
liear  SwithUod,  and  in  die  quarry  near  Woodbonse  Eaves,  the 
course  of  the  best  slates,  wbich,  in  both  cases,  is  about  12  feet 
wide,  is  not  parallel  to  the  cleavage,  but  crosses  it  in  both  cases 
at  about  the  same  angle,  which,  however,  we  did  not  ascertain. 

"Wt  have  also  mentioned  that  the  rocks  (^particular  parts  of 
this  district  are  banded  of  various  colours,  dependant,  as  we 
assunie,  on  examination,  upon  the  quantity  of  chlorite,  wbich 
we  have  no  doubt  is  the  colouring  substance  of  these  rocks 
generally,  whenever,  as  is  mostly  toe  case,  the  hue  is  green  ot 
greenish.  These  differently  coloured  bands  or  layers  are  disposed 
with  the  utmost  regularity  parallel  to  each  other,  and  vary  from 
the  16th  of  an  inch,  or  even  less,  to  some  laches  in  tbicknesSf 
and  the  slaty  rocks  thus  disposed  comprehend  almost  every 
variety  found  in  the  district.  This  appearance  is  particularly 
obvious  on  Morley  Hill,  in  the  northern  part  of  the  district,  on 
the  hill  called  Hating  Rocks  on  the  eastern,  on  Old  John  Hill, 
on  the  soutb-eastem ;  while  on  the  western  side,  as  for  some  dist* 
ance  on  the  north  of  Wbitwick,  the  rocks  possess  this  character 
in  a  less  degree,  and  there  is  more  confusion  apparent  among 
them  from  the  operation  of  external  causes  having  left  loige 
blocks  piled  in  the  rudest  manner  on  each  other. 

Although  these  bands  or  layers  are  visible  in  the  rocks  of 
several  o£er  hills  besides  those  just  mentioned,  we  select  Uiem 
because,  though  there  is  a  perfect  uniformity  on  each  hill,  in 
tJiedip  and  direction  of  the  bands,  each  diders  from  the  other  in 
these  respects.  On  Morley  Hill,  the  dip  is  4f)°  to  the  N ;  on 
the  Hanging  Rocks  it  is  45°  to  the  £,  and  on  Old  John  Hill  32° 
to  the  S,  but  that  of  the  rocks  at  the  foot  of  it  are  45°.  It  is 
wor^y  of  note,  therefore,  that  as  these  several  hills  are  situated 
on  the  extremes  or  outer  edges  of  the  tract,  the  bands  of  each 
dip  away  from  the  centre ;  and  if  these  regular  layers  be 
taken  as  the  order  of  deposit,  and,  therefore,  as  regular  stratifi- 
cation, they  tend  to  show  it  to  have  taken  place  in  the  mantle- 
shaped  form. 

But  in  whatever  direction  these  laj  ers  may  dip,  it  is  remarka- 
ble that  the  dip  and  direction  of  the  more  slaty  parts  of  the  rock 
is  invariably  as  above  quoted,  and  it  is  impossible  to  exhibit  a 
more  striking  instance  of  this  fact,  than  is  manifest  in  a  rock 
situated  in  &  field  at  the  south,  western  foot  of  Old  John  Hill, 
and  immediately  behind  the  last  house  in  Mewtou  Linford. 
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This  Tock,  rejireseDted  by  the  above  Blcetcb,  is  aboat  13  feet 
high,  and  is  constituted  of  alternate  larers  of  green  or  gr^niah 
rocks  more  or  less  slaty  (SR),  and  of  blue  slates  (S) ;  the  ceotra) 
band  consists,  as  do  certain  of  the  others,  of  sotoe  of  the  more 
graaular  lookins  varieties  of  rock,  alternntiDg  with  th^t  which  has 
already  been  described  as  greatly  resembling  a  green  jasper ; 
there  is  no  precise  line  of  demarcation  between  them,  nor  does 
there  appear  to  be  any  schistose  structure  parallel  with  these 
bands,  except  what  is  produced  by  long  exposure  to  the  atmo- 
sphere, which  acts  of  course  difierently  on  substaQces  ^par 
rentlv  composed  of  very  different  materials,  or,  more  accurately 
speaking  perhaps,  of  the  same  materials  in  very  different  propM- 
tion,  and  consequent  state  of  aggregation.  'Hie  bands  here,  as 
near  the  summit  of  the  hill,  di  p  to  the  S,  but  the  angle  differs ; 
^ore  it  is  32°,  here  it  is  46°  j  the  cleavage  of  the  slates,  bow- 
ever,  which  are  interstratified  with  the  rock,  is  in  another  direo- 
^on,  being  perfectlv  consistent  with  that  of  the  actual  slates  in 
all  other  parts  of  uie  tract ;  namely,  12"  to  the  NE ;  and  it  ia 
remaricable  that  the  weathering  of  the  rocks  lying  betweea  tfaa 
sl^es  has  a  tendency  to  separate  them  chiefly  ia  the  huxw 
direction. 

The  weathering  of  these  rocks,  however,  when  composed  of 
more  nniform  materials,  is  too  striking  in  one  or  two  cases  to  be 
passed  over  in  silence.  The  masses  chiefly  seen  on  the  htU 
termed  the  Hanging  Rocks,  have  almost  altogether  the  form  of 
tetrahedrons,  from  two  to  six  or  eight  feet  high  resting  en  the 
base,  and  haTtng  one  plane  constantly  dipping  towards  the  E  aC 
an  angle  of  45  ,  and  this  plane  is  parsUeT  to  the'  Tariously 
coloured  bands  of  which  the  whole  mass  is  constitutedi  and 
which  In  some  cases  have  separated  by  the  action  of  the  atmo- 

aher^  yipon  them.    The  other  instance  is  on  the  saauiut  of 
sacOD  Bill :  here  the  action  baa  been  earned  stiU  further :  % 
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sin^e  rock  abont  eight  feet  high  Btands  in  tin  form  of  a  doubly 
oblique  pium,  of  which  only  the  base  is  beneatb  the  surface. 


-^, 


TbiA'  prima  is  travenied  by  crences,  or  by  indicatiotiB  of  tfaetU 
tattled  by  ittifierfect  lines  parallel -to  all  its  planes ;  and  bo  CDm< 
plSM  has  beeti  the  Action  of  the  elements  in  some  partA  of  thiii 
re^,  thtt  we  succeeded  in  extricating  from  it  some  natural 
fmgmeDtS  it  the  form  of  the  rock  itselfT  Hiis  rOck  consists  of 
bands  of  aMBewhat  diflfertnt  colours  lying  parallel  to  tii«impet 
plane,  and  dipping  towards  the  £  at  an  lingle  of  45" ;  uies^ 
hMb  diff^bnt  little  ia  i^rttcter,  being  mostly  of  the  more  gra- 
■)lala^>looki^  varietieB,  and  coDsiderably  hard.  Close  to  this 
H)6li  are  Several  ethers  of  less  dimension,  but  of  the  same  fotm, 
•Bd,<iAo#e  upper  planes  dip  at  tiie  same  angle.  It  remains  bo 
IM  added  that  w«  feand  the  only  cleavage  practicable  by  mebha- 
fiioat  force,  -though  somewhat  obscure,  n  m  this  rock  parallel  to 
the  ordinary  cleavage  of  the  slaty  rocks  xif  the  country,  and, 
thereifbre,  parallel  to  one  of  the  sides  of  the  prism,  visible  in  the 
pveteding  sketch.  This,  however,  is  one  among  a  multitude  of 
proelti  visible  in  various  parts  of  the  forest,  that  although  no 
other  olearage  is  attaiAable  by  mechanical  means  than  that 
wUeh  has  so  often  been  alluded  to,  yet  a  long  exposure  to  the 
elements  produces  similar  effects  in  another  direction  ;  and 
beilce  KtB  to  be  observed  in  various  places,  ritombic  prisms'  of 
Ms  rock,  bat  the  angles  at  which  the  planes  meet,  ate  by  no 
neaas  constant,  and  where  the  rock  is  not  banded,  as  ll  is  in 
the  above  instance,  the  upper  plane  is  altogether  wanting. 
'  In  conclusion  it  may  be  observed,  that  although  in  se'^eral 
instances  (some  of  which  have  been  quoted)  these  rocks 
appeared  Vo  be  atmtified  parallel  to  the  cleavage  plane^that  \i 
to  Say)  Some  (MT'ita  varieties  succeed  each  other  in  that  direct 
ti«a,  yet  we  are  disposed  to  believe  from  examination,  that  tfie 
ttrtO^attM,  whteh  may  be  termed  th^  order  in  which  t^ise  rockt 
«ef»^ip»9itiu^ihmhtt-paraSef  to  tke  Various^  toloured  bands', 
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wfaicli  always  are  in  a  direction  different  to  that  of  the  cleavage 
plane  of  the  fllates — never  at  right  angles  to  it. 

It  is  impossible  to  view  the  rocks  of  Charawood  Forest  either 
in  sita,  or  m  hand  specimens,  without  being  forcibly  struck  wiU) 
their  resemblance  to  several  of  those  in  many  paru  of  North 
Wales.  The  less  perfect  slates  lying  between  the  granular- 
looking  and  imperfectly  slaty  rocks  above  Xantfrancon  quarry, 
almost  perfectly  resemble  the  coarse  slates  of  the  Swithland 
-  quarries ;  while  in  several  of  the  granular  varieties  of  the  rocks 
of  the  two  tracts,  the  resemblance  is  absolutely  perfect.  Chlo- 
rite is  abundant,  and  appears  to  be  the  colouring  matter  of  both ; 
and  both  include  small  crystals  of  transparent  quartz  and  of 
felspar,  when  the  rock  is  very  coarsely  slaty.  In  Chamwood 
Forest,  however,  we  perceived  in  many  places  layers  containing 
angular  fragments  of  quartz,  and  whicD  are  left  adherin?  to  the 
surface,  owmg  to  the  decomposition  bf  the  rocks,  which  in  that 
state,  like  those  of  Wales,  are  ofagreyish-whitecolour.  InWales> 
however,  the  included  fragments,  which  alone  may  suffice  to 
characterize  the  whole  series  of  Chamwood  as  belonging  to  grey- 
wacke,  have  not  yet  been  describedas  occurring,  though  from  the 
very  great  similarity  of  its  rocks  and  coarser  slates  to  of  those  the 
Forest,  they  may  probably  hereafter  he  discovered;  for  in 
Wales  the  fragments  hitherto  observed  in  its  rocks  appear  to  be 
chiefly  confined  to  a  slaty  substance,  not  unlike  flinty  slate,  and 
which  is  actually  found  tnsitu  between  layers  of  the  rock  itself; 
tfae  same  substance,  as  well  as  the  nodules  which  appear  to  be 
contemporaneous  with  the  rock,  is  likewise  found  in  Cnarnwooct 
Forest. 

If,  however,  the  characters  of  the  rocks  of  some  parts  of 
North  Wales  should  hereafter  decide  them  to  be  greywacke, 
there  are  others  in  which  the  characters  seem  so  absolutely 
talcose,  that  it  may  be  found  difficult  to  assign  Ibe  whole  to  one 
common  origin,  and  equally  so  to  separate  them,  on  account  of 
the  close  conneAion  of  the  whole  as  regards  position  and  the 
constant  direction  of  the  slaty  cleavage  through  all  the  varieties. 
In  Wales  this  direction  is  about  HJL  and  SW,  the  slates  lieing 
either  vertical,  or  dip  at  an  angle  of  about  72°  to  the  NW  or 
SE;  while  in  Charawood  Forest  the  upper  edge  of  the  slate 
always  runs  about  NW  by  W,  and  SE  by  E,  dipping  uniformly 
about  72°  a  little  to  the  east  of  N. 

Assuming  the  direction  of  the  variously  coloured  layers  so 
obvious  in  many  parts  of  Chamwood  Forest,  to  be  that  of  the 
stratification,  which,  perhaps,  will  scarcely  be  doubted,  and 
which,  as  has  already  ocen  said,  diflers  in  different  parts  of  tlie 
tract,  it  may  be  remarked  that  this  has  not  been  observed  in  the 
same  degree  in  North  Wales,  although  it  is  sufficiently  visible 
near  the  summit  of  the  Cleweth,  a  point  but  little  inferior  in 
elevation  to  that  of  Snowdon  itself. 
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Rocks,  of  Grooby  and  ita  Neighbourhood. 

■  Considering  the  nature  of  these  rocks,  which  appear  to  helong 
to  the  trap  fktiiily,  it  would  have  been  especially  desirable  to 
have  perceived  their  connexion  either  with  those  of  the  forest, 
or  of  Mount  Sorrel,  to  neither  of  which  3o  tbey  seem  to  poaeeas 
any  affinity ;  but  although  we  anxiously  sought  the  junction, 
ttiere  did  not  appear  any  opportunity  oi  perceiving  it.  Owing 
to  the  causes  before  mentioned,  we  did  not  observe  any  place 
where  their  approach  appears  on  the  surfece  nearer  than  about 
one-fourth  of  a  mile,  as  on  the  north  of  Markfield  Knowl,  which 
consists  of  trap.  It  is  remarkable  that  when  this  knowl  is 
viewed  from  the  road  from  Grooby  to  Markfield,  and  just  before 
it  turns  southwards  to  that  place,  five  ridges  of  the  trap  rock  are 
perceived  running  down  its  side  in  the  direction  of  the  slaty 
cleavage  of  the  rocks  of  Chamwood.  We  mention  this  fact  as 
it  exists,  without  any  suspicion  of  its  cause,  or  that  these  rocks 
have  any  connexion  with  slates  of  any  kind,  and  especially  tt4th 
those  of  the  forest;  the  spaces  between  the  ridges  are  covered 
by  a  thick  herbage. 

About  one-fourth  of  a  mile  on  the  north  of  the  lower  extre- 
mity of  these  ridges  is  a  quarry  beside  the  road  from  Grooby  to 
Thnnkston,  and  called  Round  Cliff  Pit,  in  which  the  rocks  of 
Chamwood  are  broken  for  the  purposes  of  the  road,  and  which 
here  are  traversed  by  veins  of  a  yellowish-green  substance, 
which,  from  its  hardness,  and  from  the  forms  of  some  minute 
crystals  observed  in  crevices  of  the  rock,  we  consider  to  be 
epidote.  The  space  between  this  quarry  and  the  termination  of 
the  ridges  of  trap  at  the  foot  ofMarkfield  Knowl,  is,  however. 


covered  by  grass,  or  by  cultivated  soil,  except  Uie  small  part 
iccujpied  by  the  road. 
We  observed  this  rock  but  partially :  namely,  on  the  N  in 


.  Bradgate  Park ;  thence  by  Grooby  Pool  to'  Grooby,  and  from 
the  latter  place  by  Markfield  to  Markfield  Knowl;  but  these 
rocks  extead,  according  to  Mr.  Greenough's  map,  S  and  SW  of 
the  latter  place,  above  two  miles. 

This  rock  consists  primarily  of  hornblende  often  distinctly 
laminated,  intermixed  with  small  masses,  never  exceeding  the 
size  of  a  pea,  of  a  reddish  substance,  often  greatly  possessing 
the  aspect  of  compact  felspar,  the  fractured  surbcea  being  com- 
monly without  lustre ;  these  two  ingredients  constitute  the  rock 

'  in  about  equal  proportions ;  in  other  instances  the  red  felspar  (If 
so  it  maybe  termed)  has  a  distinct  though  not  brilliant  cleavage, 
but  only  in  one  direction.  With  the  reddish  substance  is  often 
associated  another,  either  of  a  light  or  botlle-green  colour,  of 
which  the  surfaces  are  more  brilliant  than  those  of  the  former, 
and  we  succeeded  in  detaching  several  fragments,  having  cleav- 

'  ages  at  least  in  two  directions,  but  scarcely  bright  enough  for 
the  use  of  the  reflective  goniometer :  one  of  uem^  however, 
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afforded,  by  several  trials,  an  angle  so  very  near  to  one  belong- 
ing to  cleavelandite,  and  which  of  course  does  not  belong  to 
felspar,  that  we  have  scarcely  a  doubt  of  the  existence  of  the 
former  mineral  in  this  rock  also ;  the  green  crystals  are  some- 
times obviously  ineluded  ia  those  of  a  red  colour  y  and  we  con- 
ceive  it  to  be  not  improbable,  that  the  close  intermixture  of  these 
two  minerals  in  that  which  ia  termed  compact  felspar,  wilt 
account  for  the  presence  of  eoda  and  potash,  both  of  which,  it  is 
observed  by  Dr.  Mac  Culloch,  are  constant  ingredients  of  that 
substance.  Both  the  red  and  green  varieties  yield  to  pressore 
with  a  hitrd  mineralogical  kuife,  the  green  being  somewhat  the 
softer  of  the  two,  and  therefore  appear  to  be  less  hard  than 
felspar  usually  is :  sometimes  this  rock  contains  minute,  slender, 
ana  transparent  crystals,  which,  from  their  superior  hardness, 
we  consitier  to  be  felspar,  and  specks  of  green  or  of  yellowish 
steatite,  and  oxidulous  iron  in  minute  regular  octooedrons; 
quartz  is  a  frequent  ingredient;  mica  and  epidote  occur  more 
rarely ;  in  tbe  quarry  W  of  Grooby,  we  observed  the  rock 
traversed  by  veins,  in  one  instance  two  inches  thick,  of  a  hard 
flesh-coloured  substance,  which  may  be  cleaved  into  curvilinear 
tbomboids,  in  the  cavities  of  which  were  minute  crystals  in  that 
form;  and  as  these  crystals,  and  the  substance  inctudiog  Uierai 
effervesce  slightly,  and  dissolve  slowly  in  diluted  moriatic  acid, 
and  as  the  crystals  afforded  anzles  of  about  106°  30*  by  the 
reflective  gouiometer,  we  conclude  them  to  be  magnesiaa  car- 
bonate of  Time.  -  The  sides  of  the  veins  are  coated  with  chlorite, 
which  also  is  included  in  the  vein  itself. 

In  the  quarry  on  the  E  of  Grooby,  we  perceived  a  rein  of 
quartz  ana  chlorite,  and  some  appearance  of  the  tack,  being 
traversed  by  a  dyke  in  a  N  and  S  direction,  bat  in  too  rude  a 
manner  for  us  to  ascertain  the  fact,  the  walls,  or  ythai  we  con- 
ceived to  be  such,  being  very  irregular  and  indeterminate,  and 
the  substance  of  the  supposed  dyke  being  composed  of  the  same 
materials  as  the  rock  inclosing  it,  but  much  finer  graioed. 

Although  the  connexion  of  these  rocks  with  thost  of  Cham- 
wood  Forest  was  not  perceived,  we  consider  it  to  be  worthy  of 
note,  that  after  descending  the  south-western  elope  of  Beacon 
Hill,  and  traversing  a  field  at  its  base,  we  found,  beside  a  enrnlt 
brook,  some  rocks  of  very  considerable  dimension,  and  which 
we  fully  believed  to  he  in  titu,  so  perlectly  resembling  those  of 
Grooby,  that  it  was  impossible  to  doubt  their  identity  ofcompo^ 
sition  ;  and  it  may  be  remarked  that  fragments  of  the  same  rock 
almost  constitute  the  walls  of  the  neighbouring  fields.  Whether 
this  rock  be  a  dyke,  or  io  what  manner  it  is  connected  with  the 
forest  rocks  of  wie  surrounding  elevations,  we  had  no  means  of 
ascertaining,  since  it  is  the  only  one  which  overtops  the  herbage 
in  this  corapamtively  low  situation. 
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Abticlb  II. 

On  Ike  Crystalline  Forms  of  Artificial  Salts. 
By  H.  J.  Brooke,  Esq.  FRS. 

(CoiOtmiedJhm  Txd.  vi.  p. 439) 

It  has  been  sugeeBted  to  me  that  these  descHptions  of  the 
ciyBtalline  forms  oi  the  salts  ought  to  be  accompanied  by  an 
exact  analysis  of  each,  in  order  to  avoid  the  chance  of  misnomer, 
and  to  render  the  description  of  each  complete.  It  certainly 
would  be  more  satisfactory  to  know  the  composition  of  the  salts 
described.  This  cannot,  however,  be  conveniently  given  with 
the  figures,  but  I  have  stated  generally  the  authority  upon 
which  they  have  been  severally  named,  and  they  may  at  any 
time  be  compared  with  the  forms  of  ascertained  compounds. 

Sulphate  of  Potash. 

The  primary  form  of  this  salt  was,  I  believe,  first  determined 
by  Mr.  Levy  to  be  a  ri^ht  rhombic  prism,  and  described  in 
Ko.  30  of  the  Boyat  Institution  Journalj  but  probably  from  not 
possessing  sufficiently  explanatory  crystals,  Mr.  h.  has  not 
pointed  out  the  relation  of  its  primary  Jbrm  to  the  bi-pyramidal 
figure  under  which  it  generally  occurs. 

I  have  been  enabled  to  do  this  in  a 
very  satisfactory  manner  by  means  of  a 
compound  crystal  which  1  hare  obtained  Vi%- 1- 

Jrom  the  solution  of  a  portion  of  this  salt 
in  distilled  water. 

Fig  1.  is  a  single  modified  crystal. 

MonM' 120°  30' 

Monfi 120    45 

M  on  c 146    22 

hone 146    10 

eonc' 131     12 

Fig.  2  is  the  compound  crystal,  which  ^"B-  *■ 

consists  of  three  single  crystals,  so  united 
that  their  upper  edges  meet  at  angles  of. 
120°,   and  consequently  their  planes  of   i 
junction  incUne  to  each  other  at  the  same 
angle.     Hence 

MonM" 119*  30' 

e  on  e" 130    24 
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Fig.  3  is  one  of  the  commoa  bi-pyramidal 
crystals,  whose  relation  to  the  preceding 
figures  may  be  perceived  from  the  corres-  ^    3 

ponding  letters  on  the  planes. 

The  union  of  these  three  crystals  at  an 
ano;lf:  of  120°  is  a  fact  which  requires  some 
little  explanation. 

It  has  bsen  hitherto  supposed,  that  when 
crystals  mutually  intersect  or  penetrate  each 
other,  the  plitnes  of  intersection  are  parallel 
to  the  primary  planes,  or  to  secondary  planes 
resulting  from  some  simple  law  of  decre- 
ment. And  the  theoretic  order  of  arrange- 
ment of  the  molecules  of  crystals  seems  to  require  this  mode  of 
combination  in  intersecting  crystals.  But  the  union  of  the  three 
crystals  which  compose  fig.  2  is  probably  the  result  of  simple 
accretion,  in  the  same  manner  as  crystals  of  different  substances 
are  found  adhering  strongly  together  by  the  close  apposition  of 
their  surfaces  ;  with  this  distinction  however  between  the  two 
cases,  that  the  union  of  the  crystals  in  fig.  2  is  the  result  of  some 
law  which  does  not  govern  the  accidentsJ  union  of  heterogene- 
ous crystals,  nor  always  even  of  homogeneous  ones. 

I  have  been  led  to  this  conclusion  relative  to  the  structure  of 
tliese  by-pyramidal  crystals,  from  having  observed  an  apparently 
intersected  crystal  of  chrysoberil,  atparate  easily  into  sis  seg- 
ments, the  planes  ofsection  being  sufficiently  bright  for  measure- 
ment with  the  reflective  goniometer,  and  inchning  to  each  other 
at  an  angle  of  60°. 

Sulphate  of  Soda. 

I  do  not  find  any  distinct  cleavage  in  the 
ciystals  of  this  salt,  whose  primary  form  is 
an  oblique  rhombic  prism. 
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Nitrate  of  Lead. — Nitrate  of  Barytes. 

The  primary  form  of  these  salts  is  a  regular  octahedron,  bat 
the  crystals  are  commonly  so  much  Battened  in  one  direction 
that  their  relation  to  the  primary  form  is  not  Tery  apparent.       , 


its  Sir  H.  Dmy  on  a  [JaK< 
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Fig.  1  is  the  regular  pnmaiy  crystal  resUng  oa  one  of  its 
planes,  and  having  ibi  solid  angles  truncated. 

PonP' 109°  28' 

Pon« 125     16 

Fig.  2  is  the  more  common  shape  of  the  secondary  crystals, 
resulting  from  a  disproportionate  extension  of  some  of  their 
plUMB, 


Article  III. 

On  a  new  Phenomenon  of  Electromagnetism.    By  Sir  Humphry 
Davy,  Bart.  Pre*.  RS.* 

Ok  a  subject  so  obscure  as  electromagnetism,  and  connected 
by  analogies  more  or  less  distinct  nith  the  doctrines  of  heat, 
light,  electricity,  and  chemical  attraction,  it  is  not  difficult  to 
frame  hypotheses ;  but  the  science  is  in  a  state  too  near  its 
infancy  to  expect  the  developement  of  any  satisfactory  theory  ; 
and  its  progress  can  only  be  ensured  by  new  facts  and  experi- 
ments, which  may  prepare  the  way  for  extensive  and  general 
reasonings  upon  its  principles.  Influenced  by  this  opinion,  I 
am  induced  to  lay  belbre  the  Society  an  account  of  an  electro- 
magnetic phenomenon  I  observed  about  fifteen  months  ago  in 
the  laboratory  of  the  Royal  Institution,  and  which  I  have  lately 
had  an  occasion  of  witnessing  in  a  more  perfect  manner,  through 
the  kindness  of  Mr.  Pepys,  by  the  use  of  a  large  battery,  con- 
structed under  his  directions  for  the  London  Institution,  and 
containing  a  pair  of  plates  of  about  20U  square  feet.  In  describ- 
ing this  pnenomeiion,  I  shall  nnt  enter  into  very  minute  details, 
because  the  experiments,  which  led  to  the  discovery  of  it,  are 
very  simple,  and,  though  more  distinct  with  a  large  apparatus, 
yet  it  may  be  observedT)y  the  use  of  a  pair  of  plates  containing 
irom  ten  to  fifteen  squaru  feet. 

Immediately  after  Air.  Faraday  had  published  his  ingenious 
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espttrisoenU  on  electromagnetic  rotation,  I  was  iadaced-to  tiy 
Uie  ftotioa  of  a  magnat  oa  mercury  conngcted  in  the  electricv 
circuit,  hoping  that,  in  thia  case,  as  there  was  no  mechanical 
BospeiiBioD  of  the  conductor,  the  appearances  would  be  exhibited 
in  their  most  simple  form ;  and  I  found  that  when  two  wires  were 
placed  in  a  baain  of  mercuiy  perpendicular  to  the  surface,  and 
in  the  voltaic  circuit  of  a  battery  with  large  plates )  and  the  pole 
of  a  powerful  magnet  held  either  above  or  below  the  wires,  the 
mercaty  immediately  began  to  revolve  round  the  wire  as  an  axis, 
according  to  the  common  circumstancea  of  electromagnetic 
rotation,  and  with  a  velocity  exceedingly  increased  when  the 
oppoiite  poles  of  two  magnets  were  used,  one  above,  the  other 
below. 

Masses  of  mercury  of  several  inches  in  diameter  were  set  in 
motion,  and  made  to  revolve  in  this  manuer,  whenever  the  pole 
of  the  magnet  was  held  near  the  perpendicular  of  the  wire  ;  but 
when  the  pole  was  held  above  the  mercury  between  the  two 
wires,  the  circular  motion  ceased  ;  and  currents  took  place  in 
the  mercury  in  opposite  directions,  one  to  tlie  right,  and  the 
other  to  the  left  of  the  magnet.  These  circumstances,  and 
various  others  which  it  would  be  tedious  to  detail,  induced  me 
to  believe  that  the  passage  of  the  electricity  through  the  mer- 
cuiy produced  motions  independeutof  the  action  of  the  magnet; 
and  that  the  appearances  which  I  have  described  were  owing  to 
a  composition  of  forces. 

I  endeavoured  to  ascertain  the  existence  of  these  motions  in 
the  mercury,  by  covering  its  surface  with  weak  acids  ;  and  dif- 
fusing over  it  finely  divided  matter,  such  as  the  seeds  of  lycopo- 
dium,  white  oxide  of  mercury.  Sec.  but  without  any  distinct 
result.  It  then  occurred  to  me,  that  from  the  position  of  the 
wires,  currents,  if  they  existed,  must  occur  chieny  in  the  lower, 
imd  not  the  upper  surface  of  the  mercury;  and  I  consequently 
inverted  the  form  of  the  experiment.  I  bad  two  copper  wires, 
of  about  one-sixth  of  an  inch  in  diameter,  the  extremities  of 
which  were  flat  and  carefully  polished,  passed  through  two 
holes  three  inches  apart  in  the  bottom  of  a  glass  basin,  and  per- 
pendicular to  it ;  they  were  cemented  into  the  basin,  and  made 
non-conductors  by  sealing-wax,  except  at  their  polished  ends ; 
the  basin  was  then  filled  with  mercury,  which  stood  about  a 
tenth  or  twelfth  of  an  inch  above  the  wires.  The  wires  were 
now  placed  in  a  powerful  voltaic  circuit.  The  moment  the  con- 
tacts were  made,  ihfi  phenomenon,  which  is  the  principal  object 
of  this  paper,  occurred:  the  mercury  was  imiuediately  seen  in 
violent  agitation  ;  its  sur&ce  became  elevated  into  a  small  cone 
above  each  of  the  wires  ;  waves  flowed  off  in  all  directions  from 
these  cones ;  and  the  only  point  of  rest  was  apparently  where 
they  met  in  the  centre  of  the  mercury  between  the  two  wires. 
On  holding  the  pole  of  a  powerful  bar  magnet  at  a  considerable 
diataoc*  (some  mdies)  anove  one  of  the  cones,  its  apex  was 
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diminished  and  its  base  extended :  by  loweriiie  the  pole  {tu^er, 
these  effects  were  still  further  increased,  and  tlie  undtilationB 
were  feebler.  At  a  smaller  distance  the  surface  of  the  mercury 
became  plane ;  and  rotation  slowly  began  round  the  wire.  As 
the  magnet  approached,  the  rotation  became  more  rapid,  and 
when  it  was  about  half  an  inch  abore  the  mercury,  a  great 
depression  of  it  was  observed  above  the  wire,  and  a  vortex, 
which  reached  almost  to  the  surface  of  the  wire. 

In  the  first  experiments  which  I  made,  the  conical  elevations 
or  fountains  of  mercury  wei-e  about  the  tenth  or  twelfth  of  an 
inch  high,  and  the  vortices  apparently  as  low;  but  in  the  expe- 
riments made  at  the  London  Institution,  the  merciuy  bemg 
much  higher  above  the  wire,  the  elevations  and  depressions  were 
much  more  considerable,  amounting  to  the  fifth  or  sixth  of  an 
inch.  Of  course,  the  rotation  took  place  with  either  pole  of  a 
magnet  or  either  wire,  or  both  together,  according  to  the  well- 
known  circumstances  which  determine  these  effects. 

To  ascertain  whether  the  communication  of  heat  diminishing 
the  specific  gravity  of  the  mercury,  had  any  share  in  these  phe- 
nomena, I  placed  a  delicate  thermometer  above  one  of  the 
Avires  in  the  mercury,  but  there  was  no  immediate  elevation  of 
temperature;  the  heat  of  the  mercuiy  gradually  increased,  as 
did  that  of  the  wires ;  but  this  increase  was  similar  in  every 
■part  of  the  circuit.  1  proved  the  same  thing  more  distinctly, 
by  making  the  whole  apparatus  a  thennometer  terminating  in  a 
fine  tube  filled  with  mercury.  At  the  first  instant  that  the  mer- 
cury became  electromagnetic,  there  was  no  increase  of  its 
volume. 

This  phenomenon  cannot  be  attributed  to  common  electrical 
repulsion ;  for  in  the  electromagnetic  circuit,  similar  electrified 
conductors  do  not  repel,  but  attract  each  other ;  and  it  is  in  the 
case  in  which  conductors  in  opponfc  states  are  brought  near  each 
other  on  surfaces  of  mercury,  that  repulsion  takes  place. 

Nor  can  the  effect  be  referred  to  that  kind  of  action  which 
occurs  when  electricity  passes  from  good  into  bad  conductors, 
as  in  the  phenomena  of  points  electrified  in  air,  as  the  follow- 
ing facts  seem  to  prove.  Steel  wires  were  substituted  foroopper 
wires,  and  the  appearances  were  the  same  in  kind,  and  only  less 
in  degree ;  without  doubt,  in  consequence  of  a  smaller  quantity 
of  electricity  passing  through  the  steel  wires:  and  by  comparing 
the  conducting  powers  of  equal  cylinders  of  mercury  and  steel 
in  glass  tabes,  by  ascertaining  the  quantity  of  iron  filings  they 
attracted,  it  was  found  that  the  conducting  powers  of  mercury 
were  higher  than  those  of  steel;  the  first  metal  taking  up 
fifty-eight  grains  of  iron  filings,  and  the  second  only  thirty- 
seven.  ' 

Again  ;  fused  tin  was  substituted  for  mercury  in  a  porcelain 
vessel  into  which  wires  of  copper  and  steel  were  mtemately 
ground  and  fixed :  the  elevations  were  produced  as  in  the  mer- 
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cnry,  andthephenomeaaof  rotation  by  the  magnet;  and  it  wiu 
found  by  direct  experiment,  that  the  conducting  powers  of  the 
tin,  at  and  just  before  its  point  of  fusion,  did  not  perceptibly 
differ,  and  that  they  were  much  higher  than  those  of  metcufy. 
Lastly,  the  communication  was  mt^e  from  the  battery  by  two 

.  tabes  having  pearly  the  same  diameter  as  the  wires  filled  with 
mercury,  so  that  the  electricity,  for  some  inches  before  it  entered 
the  basin,  passed  through  mercury ;  and  still  the  appearuices 
continued  tne  same. 

From  the  rapidity  of  the  undulations  round  the  points  of  the 
cones,  i  thought  they  would  put  in  motion  any  light  bodies 
placed  above  the  mercury ;  but  1  could  not  produce  the  slightest 
motion  in  a  very  li«ht  wheel  hung  on  an  axle  ;  and  when  fine 
powders  of  any  kind  were  strewed  upon  the  surface,  they  merely 
underwent  undulations,  without  any  other  change  of  place ;  and 
line  iron  tilings  strewed  on  the  top  of  the  cone,  arranged  them- 
selves in  right  lines  at  right  angles  to  the  line  joining  the  two 
wires,  and  remained  stationary,  even  on  the  centre  of  the  cone. 
The  effect,  therefore,  is  of  a  novel  kind,  and  in  one  respect 
seems  analogous  to  that. of  the  tides.  It  would  appear  as  if  the 
.  passage  of  the  electricity  diminished  the  action  of  gravity  on 
the  mercury.  And  that  there  is  no  change  of  volume  of  the 
whole  mass  of  the  mercury  appears  from  the  experiment,  p.  24 ; 
and  this  was  shown  hkewise  by  inclosing  the  apparatus  in  a  kind 
of  manometer,  terminating  in  a  fine  tube  containing  air  inclosed 
bv  oil ;  and  which,  by  its  expansion  or  contraction,  would  have 
shown  the  slightest  change  of  volume  in  the  mercurv :  none 
howevei'  took  place  when  the  contacts  were  alternately  made 
and  broken,  unless  the  circuit  was  uninterrupted  for  a  sufficient 
time  to  communicate  sensible  heat  to  the  mercury. 
,  This  phenomenon,  in  which  the  same  effects  are  produced  at 
the  two  opposite  poles,  seems  strongly  opposed  to  the  idea  of 
the  electromagnetic  results  being  produced  by  the  transition 
curi'ents  or  motions  of  a  single  imponderable  fiuid. 

On  the  conjectural  part  of  the  subject  I  shall  not  however 
enter,  for  the  re^ons  stated  in  the  beginning  of  this  paper;  but 
I  cannot  with  propriety  conclude,  without  mentioning  a  circum- 
stance in  the  history'  of  the  progress  of  electromagnetism, 
which,  though  weil  known  to  many  Fellows  of  this  Society,  has, 
I  believe,  never  been  made  public,  namely,  that  we  owe  to  the 
sagacity  of  Dr.  Wollaston,  the  first  idea  of  the  possibility  of  the 
rotations  of  the  electio magnetic  wire  round  its  axis,  by  the 
approach  of  a  magnet;  and  I  witnessed,  earlv  in  1821,  an 
unsuccessful  experiment  which  he  made  to  produce  the  effect 

.in  the  laboratory  of  the  Royal  Institution. 
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A  Rep^  to  some  Obiercalions  in  the  Review  of  An  Etsaif  upon 
the  Omstitution  of  the  Atmotphere.    By  J.  F.  Daniel),  FRS. 

(To  the  Editor  of  the  Annala  of  Pkihmphy.) 

HY  DEAR  SIR,  Goaer^reet,  Dee,  10,  ISBS. 

Ik  the  review  of  mv  Fssar  upon  the  Constitution  of  the 
Atmosphere  contained  la  the  last  number  of  the  Annalt,  your 
correspondent  Z  appeam  to  me  to  have  fallen  into  aome  miEcon- 
ceptions  which  I  anould  be  eorrjr  to  leave  uncorrected  in  a  work 
of  BO  much  authority.  I  therefore  trust  that  you  will  do  me  the 
favour  to  spare  me  room  for  a  short  reply. 

In  the  first  place,  it  is  objected  to  my  theory,  that  "  it 
rests  upon  the  sandy  foundation  of  assumed  partiu  changes  of 
temperature  in  the  higher  regions  of  the  atmosphere,  of  the  ex- 
istence of  which  we  have  very  insufficient  evidence."  This 
afisertion,  I  must  own,  greatly  astonishes  me  :  for  I  certainly 
conceived  that  no  metewological  fact  rested  upon  better  antho* 
-rity.  '  I  thought  it  indeed  to  be  so  generally  admitted,  that  I  did 
not  refer  in  my  Eesay  to  the  particular  observations  upon  which 
it  is  founded,  but  merely  illustrated  it  by  the  observation  of 
De  Luc,  of  the  sudden  rise  of  temperature  accompanying  the 
formation  of  cloud  at  a  great  elevation,  i  might  now  appeal,  I 
believe,  to  every  ascent  of  every  mountain,  and  every  aerostatic 
voyage,  during  which  the  thermometer  has  been  consulted ;  for 
they  all  appear  to  me  to  agree  in  the  same  result.  Amone  the 
latter,  more  particularly,  there  are  abundant  instances  in  vroich, 
not  only  the  temperature  of  the  atmosphere  has  not  followed 
tiie  regular  progression  due  to  the  density,  but  warm  strata  have 
been  found  mterposed  between  cold,  and  cold  between  warm. 
I  shall  content  myself,  however,  at  present,  with  referring  Z  to 
the  simultaneous  registers  kept  at  the  summit  of  St.  Bernard 
and  at  Geneva,  and  which  !.re  published  every  month  in  the 
Bibliotb^ue  Universelle.  He  will  there  find  that  tbediSerenoe 
of  temperature  between  the  two  stations  is  perpetually  varying, 
'  and  that,  although  the  changes  oscillate  round  the  point  of  eqm- 
librium,  Uie  general  law  of  uie  decrease  for  the  altitude  is  onty 
developed  from  a  mean  of  many  observations. 

The  second  objection  is,  "  that  to  evolve  so  much  heat  as 
would  raise  the  temperatnre  of  a  considerable  mass  of  air,  and 
cause  it  to  diffuse  itself  rapidly  into  distant  regions,  ivonld 
require  the  condensation  of  a  greater  quantity  of  aqueous  vapour 
than  is  likely  to  be  present  in  any  given  space,  and  also  that 
this  condensation  should  not  be  gradual,  hut  should  take  place 
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«nddenly  to  a  venr  e^at  amotmt."  From  thia  ektract  I  Km 
almost  tempted  to  Delteve  that  Z  has  not  doae  me  the  honour  te 
read  my  Essay,  but  only  to  review  it.  I  have  taken  much  pains 
to  show  at  p,  31,  et  seq.  that  such  a  sudden  condeneatioa  of  a 
lat^e  quantity  of  v&poi^r  is  not  by  any  means'  requisite  to  pro- 
duce an  effect  upon  the  barometer,  but  on  the  contrary,  that  ft 
gradual  partial  increase  of  temperature  in  the  strata  of  an  atmo- 
spheric column  of  only  two  degjrees  is  snffioient  to  depress  the 
mercury  0-63  in.  If  this  part  of  my  illustration  should  not  have 
been  overlooked,  I  can  only  at  present  join  issue  upon  the 
opinion ;  pledging  myself  to  examine  impartially  and  thaukfoUy 
any  argument  which  Z  may  hereafter  oring  against  my  con- 
clusions. 

My  reviewer  objects  in  the  third  place  to  an  error  into  which 
not  only  myself  but  Mr.  Leslie  baa  f^leo,  viz.  that  the  particles 
of  air  m  passing  over  the  surface  of  the  globe  do  not  for  a 
moment  cease  to  gravitate,  and  that  no  horizontal  movement  of 
them  will  produce  the  slighest  derangemcat  in  a  perpendicular 
direction.  He  observes,  "  Now  it  is  well  koovm  that  any 
body,  to  which  a  projectUe  motion  of  five  miles  per  sectmd  has 
beea  imparted,  would  revolve  around  the  earth  like  a  planet,  sod 
would  cease  to  txtrt  any  pressure  on  its  surface.  Any  less 
velocity  must  produce  a  proportional  decrease  of  weight  in  the 
particles  of  air,  which  is  known  to  move  at  the  rate  of  trom  60  to 
lOO  miles  per  hour," 

Aa  this  ai^ument,  if  correct,  is  indeed  decisively  snbveraive 
of  my  theory,  I  trust  that  I  may  be  allowed  to  illustrate  it  somfr- 
what  particularly.  According  to  the  proposition  set  forth  by^, 
a  loaded  waggon  presses  less  upon  the  eaith  when  at  rest  uian 
when  in  motion  upon  the  road !  A  steam  boat  mnat  rise  out  vf 
the  water  in  proportion  to  the  velocity  communicated  to  it  by  its 
engine ! !  And  many  vessels  must  doubtless  have  been  upon  the 
pomt  of  upsetting  from  this  iU-understood  cause ! ! !  To  these 
bodies,  it  is  true,  we  cannot  communicate  a  projectile  mcAioa  of 
five  miles  per  second,  but  the  former  will  move  about  five  miles 
per  hour,  and  the  latter  probably  ten,  and  "  these  lesser  degrees 
of  velocity  must  produce  a  proportional  decrease  of  weight." 
Why  a  cannon  ball  indeed  when  projected  from  a  gun  does  not 
mount  in  the  air  tike  a  soap-bubble,  is  not  quite  obvious ;  for  such 
a  result  one  might  undoubtedly  expect  irom  the  theory  of  Z. 
But  to  be  serious :— With  a  laudable  desire  of  eorrecUng  vug 
blunders,  it  is  clear  that  the  reviewer  baa  fallen  himself  into  an 
error  of  no  trivial  importance.  It  is  not  true  that  any  body  to 
which  a  projectile  force  of  five  miles  per  second  nas  been 
imparted,  would  revolve  around  the  earth  like  a  planet,  unless 
this  matioii  were  to  take  place  in  vacuo,  and  were  unopposed  by  any 
pressure  whatever:  and  no  body  that  ever  pressed  at  all  upon  the 
surface  of  the  earth  would  cease  to  exert  such  pressure  m  con-, 
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lequcBce  6f  any  degree  of  projectile  motion  that  might  be  com- 
municated to  it.  It  is  not  for  me  to  Bunaiae  in  what  way  it  caa 
have  been  possible  for  your  correspondent  to  confound  together 
pressure  and  gravitation,  but  certain  it  is  that  the  planets  do 
-not  press  upon  the  sun,  nor  the  moon  upon  the  earth.  Jt  is  no 
less  certain  that  all  the  particles  of  the  atmosphere  do  press  upon 
■the  earth,  and,  like  the  wa^on  upon  the  road,  the  vessel  upon 
the  water,  or  the  cannon  ball  in  tlie  air,  their  weight  is  in  no 
degree  dependant  upon  their  motion  or  rest. 

These  are  the  only  objections  brought  forward  by  Z  against 
my  theory  of  the  Constitution  of  the  Atmosphere ;  but  he 
"  su^ests  that  the  third  table  in  Part  I.  is  founded  upon  an 
erroneous  principle."  In  reply  to  this,  I  must  observe  tnat  the 
tables  in  this  part  of  my  work  vfere  not  meant  to  be  accarate 
representations  of  the  different  states  of  the  atmospheric  columns, 
but  mere  rou^h  appro.ximations  ;  and  their  use  is  to  assist  the 
mind  in  following  the  train  of  reasoning  in  the  same  way  that 
rudely,  sketched  diagrams  assist  the  mathematician  in  solving  a 
problem  of  Euclid.  The  principle  upon  which  they  were  con- 
structed is  this:  I  assumed  the  mean  temperature  of  the  latitude 
for  which  I  wished  to  calculate  the  atmospheric  column  as  the 
temperature  of  an  homogeneous  atmosphere ;  and  I  thence 
derived  the  pressures  at  different  altitudes  from  the  surface,  and 
from  these  tne  regular  decrease  of  temperature  for  the  density. 
It  is  clear  that  for  accurate  purposes,  both  the  pressures  and 
temperatures  so  obtained  require  correction,  and  that  the  tables 
include  au  error  which  should  be  divided  between  the  two,  and 
does  not  f^l  wholly  upon  the  pressure  as  suggested  by  Z.  The 
labour  of  applying  these  corrections  would  have  been  very  con- 
siderable; and.  the  tables,  which,  even  in  their  present  state, 
cost  me  mnch  pains,  would  not  have  better  answered  the  pur- 
poses of  illustration. 

In  conclusion,  I  cannot  but  express  my  acknowledgments  to 
Z  forUie  general  courtesy  of  his  review,  but  am  still  inclined  to 
appeal  from  his  tribunal  ;  for  I  must  own  that  my  ambition 
cannot  yet  content  itself  with  the  somewhat  meagre  consolation 
'which  has  been  offered  to  me,  that  "  there  can  be  no  discredit 
to  any  oue  who  fails  to  unfold  the  causes  of  phenomena  which 
have  been  acknowledged  by  one  of  the  firnt  philosophers  of 
the  present  times  to  have  hitherto  baffled  all  attempts  to  reduce 
them  to  fixed  principles." 

X  remain,  dear  Sir,  yours  most  faithfully, 
■  J,  F.  Daniell. 
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Article  V. 

Astronomical  Observations,  1823. 
By  Col.  Beaufoy,  FRS. 

Sashey  Heath,  near  Stanmore. 
Luitude  61°  37'  44-S"  Nrath.     Longitude  Weat  in  time  1'  SO-SS". 

Dec    1.     Immersian   of  Jupiur's  third  J  9ii   !4'  41"  Mean  Tisot  tX  Bnriiqr. 

mtdlite J  9    86   08   Man  T^me  it  Gnmwidl. 

Dec.  IS.     ImmerHioQ    of  Jupiler'a  flnt  <  IS    81     19    Mom  Time  it  Buaiw^. 

BBtellitG }  \2    2i    40    Mean  Time  ftt  OKOiwii^. 

Dec.  IS.     Immersion  of  Jupitci's  second  (  14    IT    04   Mean  Time  M  Bnilny. 

uiellite j  14    18    8S  Hean  Hme  M  GicMiwidu 

A  BiieTOui  errot  muit  exiit  in  die  time  wt  down  fin  dta  emenion  of  Jufitm'i  tlui4 
ulellite,  Dec,  7. 

AccordiDg  to  the  Nautical  Epliemeiis,  it  sbould  have  taken  place  at  13l>  27'  01"l 
but  after  fymtleuly  vatching  it  the  teletcope  until  I4>>  S9',  diat  in  Hir  mors  than  tm 
boun  aAer  the  time  ipedfitd,  doudi  relieved  me  ttnm  taxther  attendance. 


Article  VI. 

On  Lapulitt,  as  a  Medicine.    By  NicliolaB  Mill,  Esq. 

(To  the  Editor  of  the  Annals  of  Philosophy.) 
SIR,  Bri^gt  Cottage,  CambertreO,  ifau.  SO,  18S3,- 

Having  noticed  in  an  American  journal  the  experiments  of 
Dr.  Ives  at  Ifew  York  on  the  annon  hop,  and  which  appeared  to 
me  of  considerable  importance  in  medicine,  I  was  induced  to 
extend  those  inquiries,  and  apply  the  result,  if  beneficial,  to  prac- 
tice among  my  own  particular  friends. 

Preparations  of  the  hop  have  been  occasionally  used  in  medi- 
cine in  this  country.  Tne  whole  of  the  plant  has  usually  been 
employed  to  form  a  tincture,  but  from  the  extraneous  matter 
introduced  by  this  means,  it  has  doubtless  rendered  this  medi- 
cine inert,  if  not  prejudicial.  Dr.  Ives  discovered  that  the  true 
aromatic  bitter  of  the  hop  resided  solely  in  a  pulverulent  matter, 
which  he  called  lupulin,  for  the  collection,  preparation,  and 
administration  of  which  1  am  about  to  give  specific  directions. 

Take  any  quantity  of  the  best  hops,  and  rub  them  strongly 
hetween  the  nands,  or  put  them  in  a  bag,  and  beat  them  for 
some  time  ;  when  the  beating  is  completed,  throw  them  on  a 
coarse  wire  sieve,  which  will  only  sufier  the  dust,  8cc.  to  pass 
it;  let  them  be  well  rubbed  on  the  sieve  till  every  thing  has  ■ 
gone  through,  except  the  leaves  and  stems  of  the  plant ;  reject 
the  leaves  and  sterna  altogether,  and  siftwhat  has  already  ^sed 
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the  wire  through  a  lawn  sieve ;  nothing  will  now  pass  but  a 
veiy  tine  powder  resembling  red  aaod:  this  is  the  lupulin  in 
which  the  whole  virtue  of  the  hop  resides. 

The  preparations  of  this  substance  which  I  have  found  to  be 
most  emuaciouB  are  the  decoction  and  tincture. 

The  decoction  may  be  made  by  putting  a  sufficient  quantity 
of  lupulin  into  a  Florence  flask,  in  a  sand  heat^  and  filling  it  three 
parts  full  with  distilled  water ;  boil  the  whole  for  half  an  hour, 
and  strain  through  cotton  cloth.  The  solution  thus  obtained 
will  be  feculent,  and  does  not  become  clear  by  repose ;  therefore 
add,  while  hot,  a  small  quantity  of  solution  of  gelatine  in  hot 
water;  shake  the  whole  together,  and  let  it  remain  till  cold, 
then  filter  through  paper,  and  a  clear  yellow  liquid  will  be 
obtained.  It  ia  intensely,  but  not  unpleasantly  bitter ;  and  when 
administered  in  doses  of  a  tea-spoonful  at  a  time  in  a  table 
spoonful  of  cold  water,  is  a  true  atomacbic.  It  is  tonic,  narcotic, 
and  aromatic.  It  does  not  produce  constipation  of  the  bowels, 
as  almost  all  other  tonics  do.  It  appears  to  act  entirely  on  the 
nervous  system,  and  may  be  prescnbed  with  manifest  advantage 
in  all  cases  of  debility  and  inaction  of  the  digestive  ot^ans 
where  powerful  tonics  would  be  injurious. 

The  tincture  may  be  prepared  by  digesting  the  lupulin  iu 
strong  and  warm  alcohol,  till  saturated,  when  it  must  be  filtered 
through  paper,  and  a  deep-red  solntion  will  be  obtained. 

From  40  to  60  minims  of  this  tincture  act  as  an  anodyne,  and 
have  ft  powerful  etfeot  in  allaying  great  nervoos  initation  ;  and 
that  stupidity  which  often  accompanies  the  use  of  opium,  is  never 
induced  by  Uiis  medicine. 

I  am,  Sir,  your  obedient  servant, 

^Nicholas  Mill, 


Article  VII. 


Oa  the  Methods  of  emploj^itig  the   various   Tests  proposed  for 
detecting  the  Pretence  of  Arsenic.    By  R.  Phillips,  FRS.  Slc. 


So  much  has  at  various  times  been  offered  to  the  public  on 
the  subject  of  ascertaining  the  presence  of  arsenic,  whether 
taken  from  the  stomachs,  or  mixed  with  the  food  of  Uiose  who 
have  fallen  victims  to  its  poisonous  agency,  tliat  some  apology 
may  seem  requisite  for  resuming  the  subject,  more  especially  as 
it  has  lately  been  treated  of  in  so  able  a  manner  by  Dr.  Paris,  in 
his  work  on  Medical  Jurisprudence.  My  object  on  the  present 
occasion  is  T»6t  to  offer  any  new  test  for  arsenic ;  what  I  propose 
is,  to  modify  some  of  the  methods  of  using  the  means  already 
known,  and  to  simplify  their  application,  I  shall  not  enter  into 
any  history  of  the  vftrious  means  which  bare  been  proposed,  1>ut 
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Confine  mjwtlftotrcfttia^  of  the  mode  of  employing  the  foUow- 
tng  tests ;  viz.  the  reduction  of  tlie  aneniouB  acid  to  its  nuttaUic 
State  ;  the  use  of  sulphuretted  hydrogen ;  ealphkte  of  copper  ; 
and  nitrate  of  silver;  uid  t  iiopa  to  be  abte  to  describe 
the  little  apparatus  recmired  in  such  a  okanner  as  to  nmovt 
some  ambig;uity  and  dimcidty. 

It  is  justly  obserTed  by  Dr.  Paris  (Jurisprudence,  vol.  ii.  p. 
252),  that  "  the  detection  of  the  presence  of  arsenic  amidst  a 
complicated  mass  of  alimentary  matter  hss  long  been  a  problem 
of  interest  and  difficulty,"  because  "  coloured  nuids  are  capahla 
of  obscuring  and  changing,  and  even  altogether  prarenting  the 
arsenical  indications."  Dr.  Paris  then  adverts  to  the  proposal 
■  of  M.  Orfila  to  destroy  or  modify  the  colouring  matter  by  means 
of  chlorine;  this  method  is  justly  stated  to  be  liable  to  great 
difficulties  in  its  application,  and  from  sources  too  obvious  to 
require  notice.  Dr.  Paris,  therefore,  advises  that  a  solution  of 
ammoniuret  of  silver  should  be  added  to  the  fluid  to  precipitate 
indiscriminately  all  bodies  which  it  may  be  capable  of  so  affect* 
ing ;  and  then  subjecting  the  precipitate  to  the  action  of  black 
flux  in  a  glass  tube  for  the  purpose  of  subliming  the  arsenic 
in'its  metallic  state. 

On  considering;  this  part  of  the  subject,  it  appeared  to  me  that 
animal  charcoal  (ivoiy-black)  might  be  advant^eonsly  employed 
for  the  purpose  of  destroying  the  colouring  matter.  I  there- 
fore, mixed  some  of  it  with  a  coloured  sdution  of  arsenious 
acid,  viz.  tlie  liquor  arsenicalis  of  the  London  Pharmacopoeia. 
I  found  that  the  colouring  matter  was  so  completely  destroyed 
in  a  few  minutes,  that  the  test  of  nitrate  of  silver,  or  any  other, 
might  be  readily  applied.  I  repeated  this  experiment  with  port 
nine,  gravy  soup,  and  a  strong  infusion  of  onions  ',  and  suc- 
ceeded in  these  cases  in  procuring  a  solution  sufficiently  co- 
lourless for  the  application  of  the  most  delicate  tests.  It  might 
be  supposed  Uiat  the  phosphoric  acid  whit^  the  animal'  charcoal 
contains  might  have  some  share  in  the  production  of  the  yellow 
precipitate  with  silver  ;  I  found,  however,  that  water  or  wine 
which  was  merely  digested  on.  tin  animal,  chartoal,  prodaced 
no  etfeot  with  the  nitrate  of  silver,  exceptiog.a  alight  precipitate 
of  chloride ;  and  to  prevent  this,  the  ivoiy-black  should  be 
washed  on  a  filter  with  boiling  distilled  water,  till  the  fluid  run* 
cing  through  ceases  to  be  affected  by  nitrate  of  silver.  If,  bow- 
ever,  the  ivory-black  is  of  good  quality,   this  precaution  is  ui^ 


Of  Sul^uretUd  Hydrogen. 

Supposing  the  substance  suspected  to  contain  arseoions  acid, 

to  have  been  boiled  in  distilled  water  without  any  alkali,  and 

deprived  of  its  colouring  matter  as  now  described^  the  teat  to 

*  I  nztieDlidy  ne&tioii  infMMn  of  (Hiioni,  becsuK  much  Mren  hu  been  laid  upcn 
the  MnkgnU;  whtdi  it>  fellow  colttit  tatj  oe^oloti.    It  immedlitelybcconin  ralontlcHi 
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which  it  may  at  Ant  be  subjected  is  a  solution  of  sulphuretted 
hydrogeo  gas  in  water.  This  in  to  be  preferred  to  any  coloured 
fluid  ccwtamioe  sulphuretted  hydrogen,  such  as  the  hydrosul* 
phuret,  ov,  perhaps  more  properly,  uydroguretted  sulphnret  of 
mmmonia;  tor  this  fluid  possesses  Uie  colour  wheu  diluted, 
which  we  expect  to  produce  by  the  action  of  sulphuretted 
hydrogen  upon  arsenious  acid-  The  method  of  preparing  this 
solution  of  the  gas  is  perfectly  simple.  Put  into  an  oil  flask 
about  two  ouoces  of  muriatic  acid  undiluted  with  water,  and  an 
ounce  and  a  half  of  powdered  sulphuret  of  antimony ;  fit  a  cork 
te  the  flask,  and  pass  through  it  the  shorter  leg  of  a  small  hollow 
glass  tube  twice  bent  at  right  angles ;  pass  the  longer  lee  of  the 
tube  into  a  vial  containing  distilled  water,  and  then  by  the  beat 
of  a  spirit-lamp  applied  to  the  flask,  sulphuretted  hydrogen  gas 
will  be  readily  procured,  and  though  much  of  it  will  escape,  yet 
a  sufficient  quantity  will  be  dissolved  by  tlie  water.  If  distilled 
water  cannot  be  procured,  then  rain  water  may  be  used,  or  if 
that  be  not  at  the  moment  obtainable,  water,  which  has  been 
boiled  and  become  clear,  must  be  substituted.  The  annexed  cut 
will  sufficiently  explain  this  apparatus. 


If  a  glass  tabe  is  not  at  hand ,  one  may  be  readily  formed  of 
tin  plate  soldered.  I  have  employed  one  for  the  purpose  of 
trying  the  experiment,  which  was  made  in  about  an  hour;  the 
shorter  leg  may  be  about  two  inches  and  a  half  to  three  inches 
long ;  the  intermediate  space,  and  the  longer  leg,  each  six  inches 
in  length ;  the  diameter  may  be  about  one-fourth  of  an  inch  ; 
this  passed  through  the  cork,  and  used  instead  of  the  class  one, 
answers  the  purpose  perfectly,  notwithstanding  the'  tin  is 
slightly  acted  upon  by  the  gas  during  its  passage,  and  by  the 
sOuition  in  which  it  is  immersed. 

To  this  solution,  clear  and  colourless,  add,  in  a  wine  glass,  or 
a  vial,  some  of  the  suspected  fluid  ;  if  it  contain  arsenious  acid, 
a  yellow-coloured  fluid  will  be  produced,  and,  after  the  lapse  of 
_8ome  hours,  a  yellow  precipitate  will  fall  down.  It  has  been 
objected  to  this  test,  that  aatimony  produces  a  similar  appear- 
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aqoei  wlultt,  )u)wev«r>  tbnr?  o^iabi  «»m  reaev^lMq^  in  Ut&  bc^^ 
loars,  there  are  thwe  differeoce^  to  the  efijeoU  i  ontiawmy  Iwt 
Bpshsi  1^  pre(}ifiitAt«  iniqiedifitely,  *aA  wiith  mtve  of  in  onwsc  tint. 

Anonlons  tteid  |HY><]aces  po  effect  upon  a  solittion  of  sulphate 
cf  oepper ;  bnt  with  the  assistaoce  of  an  alkali,  a  gr^eB  precipi- 
tate of  areenite  of  copper  is  readily  produced.  It  has  been 
dtijeottd  to  this  test,  that  a  fkllacioua  appeantnce  is  produced  if 
the  suspeeted  soIutioQ  be  of  a  yellow  colour ;  but  for  this  case  I' 
have  already  provided.  If  the  sulphate  of  copper  be  impure, 
owing  to  the  presence  of  peroxide  of  iron,  a  greeaish  precipitate 
lUaj  also  be  c^t^ised  by  simply  adding  potash  to  the  solatioq. 
Thifl  test  may  be  employed  in  two  ways ;  first,  add  a  few  drops  of 
anaUtaliBesohitioD,as  potash  or  its  fufr-carbonate  to  tfaesuapeet^ 
ed  solution,  and  when  mixed  pour  them  into  the  sulphate  of  ooj>^- 
per.  If  arsenions  acid  be  present,  a  gr^en  precipitate  will  be  form* 
ed  ;  and  there  is  a  mode  of  rcmofing  any  ambiguity  which,  if  it' 
doea  not  escape  my  recollection,  has  not  been  preriously  noticed,' 
To  be  certain  that  the  sulphate  of  copper  contains  no  peroxide' 
of  iron,  add  first  to  the  soiutieti  some  potash;  if  pure,  anneblqs' 
precipitate  will  be  obtained  ;  to  this  add  the  suspected  solntian ; 
and  if  arseniQDs  acid  be  present,  than  it  will  convert  Uie  btoe' 
precipitate  to  a  green  one. 

Mfnif«  ^  S</ver. 

To  confirm  the  results  obtaioetl  by  sulphuretted  hydiqni  and' 
sD^h»t0of  oapper,  aitrnteofsiinriaatest  whichiiwv  MTwy. 
iwefuUy  eia{Joyed.  Th^  firat  method  ia  piimdy  to  add  the  atM« 
pQtttfld  spliilioa  to  Qoaof  »itra^o(BilvBr,  wnioh  sbauM  be  }«»» 
parod  eith«i  from  the  cry^tallixed  ot  fused  nitrate  (lonar  caoMie)^ 
iQ  ofdai  thftt  dil  excess  of  acid  nay  fate  avoided.  After  tbo 
suapeotad  ^qtution  baa  been  mixed  with  that  of  silver>  dre^  iii' 
a  solttUoa  of  aqimoiua  or  of  potash,  liqiior  aauoooitt,  or  liqaor. 
pptasata  of  the  London  Pharmacop<Bia;  ir  arsououa  acM  W 
preaeat,  a  brigbt-yetlow  laeoipitate  of  araeoite  of  silver  wiU  bn 
lonned,  which  is  readily  oisioived  by  exeess  either  (^  amKOnia 
or  lutrio  acid ;  ao.  that  auppoaing  too  mndi  amawnia  to  havte 
been  ei«pIoy«d,  nitric  acid  will  restore  the  precipitate.  Potash' 
4oea  not  posseas  th»  inconvenience  cdf  ammonia  ia  redisaolvugt 
the  araeute  of  silver  formed  :  but  there  ia  one  IncouveBiene* 
atte^diag  the  use  of  silver ;  the  animal  fluida  alt  ooatain  iub« 
viatic  sw«  \  and)  theretbie,  the  fluid  ciHitents  of  the  atsmacb 
viU  prclH^^y  ^v«  a  white  orccipitate  c^  chloride  o&  silTsr  whu; 
quxetl  \«ith  the  nitrate.  Ii,  however,  the  {neaenoe  of  arseoi^. 
has  hew  detsr«Riaed  by  the  use  of  the  preceding  teats,  tbea 
tfaia  cl^h^de  and  anwaiie  «f  silver  mast  be  precipitated  togailMiy 

Nnci  Seria,  vol.  vii,  d  i  . 
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and  the  nubve,  after  bnng  dried,  most  be  Bubjeeted  to  tiie 

metaUizing  prooesB,  to  be  described  presently. 

Nibrate  of  silver  is  liable  to  ambiniity,  and  on  this  subject  I 
cannot  do  better  than  quote  what  Dr.  Paris  has  stated  in  the 
work,  already  alluded  to,  rot.  ii.  p.  241. 

"  The  alkaline  phosphates  are  found  to  produce  precipitates 
with  silver,  analogous  in  colour  and  appearance  to  the  arsenite. 
of  silver.  This  constituted  one  of  the  principal  points  in  the 
eridence  for  the  defence,  on  the  trial  of  Donnall  for  the  murder 
of  Mrs.  Downing;  and  it  must  be  adnutted  as  a  valid  objecticHi, 
if  the  experiment  be  peirformed  in  the  manner  just  stated  ;  but 
tliere  are  other  reagents  which  will  immediately  aistinguish  these, 
bodies,  as  we  .shall  presently  have  occasion  to  state,  under  the 
lustory  of  the  ammoniuret  of  silver,  as  a  test  for  arsenic.  The 
author  has  also  shown,  that  there  is  a  mode  of  so  modifying  the 
application  of  the  present  test,  that  no  error  or  doubt  can  arise 
in  the  use  of  it,  from  the  presence  of  any  phosphoric  salt.  This 
method  consists  in  conducting  the  trial  on  writing  paper,  instead 
of  in  glasses;  thus — drop  the  suspected  Huid  on  apiece  of  white 
paper,  making  with  it  a  broad  Ime ;  along  this  hne  a  stick  of 
lunar  caustic  is  to  be  slowly  drawn  several  times  successively,! 
when  a  streak  is  produced  of  a  colour  resembling  that  known  by 
the  name  of  Indian  yellow ;  and  this  is  eciually  produced  by  the 
presence  of  arsenic,  and  that  of  an  alkalme  phosphate,  but  the 
one  from  the  former  is  roagh,  curdy,  and  flocculent,  as  if  effect- 
ed by  a  crayon,  that  from.the  latter  is  homogeneous  and  uniform, 
resembling  a  water-colour  laid  smoothly  on  with  a  brush ;  but  a 
more  important  and  distinctive  peculiarity  soon  succeeds,  for  in 
less  than  two  minutes  the  phosphoric  yellow  fades  into  a  sad 
green,  and  becomes  gradually  darker,  and  ultimately  quite 
black ;  while,  on  the  other  hand,  the  arsenical  yellow  remains 

Knuanent,  or  nearly  so,  for  some  time,  when  it  becomes  brown. 
performing  this  experiment,  the  sunshine  should  be  avoided, 
or  the  transitions  of  colour  will  take  place  too  rapidly.  It  would 
be  also  pnjdent  Cor  the  inexperienced  operator  to  perform  a  simi-^ ' 
lar  experiment  on  a  fluid  Known  to  contain  arsenic,  and  on 
another  with  a  phosphoric  salt,  as  a  standard  of  comparison." 

The  ambiguity  ansing  from  the  use  of  nitrate  of  silver  has 
also  been  most  satisfactorily  obviated  by  Mr.  Smithson  {Amtats 
of'  PKilosoph^,  Aug.  1822).  This  method  consists  in  converting 
Hie  arsenious  into  arsenic  acid,  or  rather  into  arseniate  of 
potash;  and  Mr.  S.  observes,  "  that  a  drop  of  a  solution  of 
«xide  of  arsenic  in  water,  which  at  a  heat  of  64'&°  of  Fahr.  con- 
tains not  above  l-80th  of  oxide  of  arsenic,  put  to  nitrate  of 
potash  in  the  pl^na  spoon  and  fused,  affords  a  considerable' 
(Quantity  of  arseniate  of  silver.  Hence  when  no  solid  particle  of 
oxide  .of  arsenic  can  be  obtained,  the  presence  of  it  may  be 
Wtablisbed  by  it^using  in  water  ^e  matters  ctmtaioed  in  it."- 

"    Gobi^lc 
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Instead  of  osin^  a  platina  bdood,'  a  glass  tube,  or  the  bottom  of  an 
oil  flask,  may  be  employed  ;  into  either  of  these,  put  a  litlie  of 
the  suspected  soIutioD,  and  which  hasexhibited  indications  of  the 
presence  of  arsenic  by  other  tests ;  then  drop  in  a  small  crystal 
(kf  nitre,  evaporate  the  solution  to  dryness  by  means  of  a  spirit-'^ 
lamp,  and  alterwards  heat  it  strongly  in  the  same  way.  Add  a 
little  distilled  water  to  the  residnum,  dissolve  it,  and  then  add. 
nitrate  of  silver ;  if  the  solution  before  heating  contained  arse- 
nious  acid,  it  will  now  contain  arseniate  of  potash,  which  witl' 
give  a  brick  red  precipitate  with  the  nitrate  of  silver,  and  with- 
out the  intervention  of  any  alkali.  Frotn  repeated  trials,  I  con- 
sider the  confirmatory  evidence  afforded  by  this  experiment  as 
amounting  almost  to  demonstration.  This  experiment  is  ren^ 
dered  shorter,  and  not  less  conclusive,  by  employing  the  arse-' 
nioua  acid  and  nitre  both  in  the  state  of  powder ;  out  ss  the 
former  is  not  always  procurable  after  fattd  effects  have  been 
produced  by  it,  I  have  mentioned  the  solution  as  affording  very" 
satisfactory  results. 

I  shall  now  mr^ntion  tlie  method  of  confirming  the  previous 
experiments  by  reducing  the  arseniotis  acid  to  its  metallic  state. 
If  the  quantity  of  areenious  acid  procurable  be  very  small,  then 
it  is  proper  to  dissolve  the  whole  of  it  in  distilled  water,  and  the 
precipitates  which  are  obtained  by  the  action  of  the  various 
reagents  should  be  collected  and  submitted  to  the  metallizing 
process ;  but  if  the  quantity  of  arsenious  acid  be  bo  large  that  a 
few  grains,  or  not  less  than  one  grain,  can  be  spared  for  metalli- 
zation, then  the  precipitates  may  be  rejected,  and  mu<^  trouble 
will  be  spared. 

This  process  is  thus  recommended  to  be  performed  by  Dr. 
Paris,  in  his  work  before  alluded  to,  vol.  ii.  p.333:— 

"  Mix  a  portion  of  the  suspected  substance  in  powder,  with 
three  times  its  weight  of  black  flux  ;*  put  the  mixture  into  a  thin 
elass  tube,  about  ei^ht  inches  in  length,  and  a  quarter  of  an  inch 
in  diameter,  and  which  is  hermetically  sealed  at  one  end.  Should 
any  of  the  powder  adhere  to  the  sides  of  the  tube,  it  must  be 
carefully  brushed  off  with  a  feather,  so  that  the  inner  surface  of 
its  upper  part  may  be  perfectly  clean  and  dry.  The  closed  end 
of  the  tube,  by  way  of  security,  may  be  thinly  coated  with  a  mix- 
tare  of  pipe-clay  and  sand ;  but  this  operation  is  not  absolutely 
necessary.  The  open  extremity  of  the  tube  is  to  be  loosely 
plugged  with  a  piece  of  paper.  The  coated  end  must  now  b* 
submitted  to  the  action  of  heat,  by  placing  it  in  a  chaffing  dish 
of  red-hot  coals,  for  ten  minutes,  or  a  quarter  of  an  hour ;  when, 
if  our  supposition  respecting  the  nature  of  the  substance  has 
been  correct,  metallic  arsenic  will  sublime,  and  be  found  lining 
the  upper  part  of  the  tube  with  a  brilliant  metallic  cTust.    The 

'  Tbis  >ub«aiic«  may  be  uid  to  conmst  of  cb*rco*l  in  ft  aUU  of  extieinely  niinute 
dirition,  BDd  the  subcaiboDate  of  potuh.    It  a  prepared  bj  deSasratuig,  in  a  ecucible, 
twapaiU  of  lupoiiiitnte  of  potuh  triih  one  put  of  nitntc  of  pottui. 
d2 
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^ui  tube,  whien  c«ldi  way  be  Beparated  from  its  sealwl  cud  by 
nie  aotioQ  of  a  &le,  whidi  will  «nitble  as  to  collect  and  exaniQe 
tb«  metallic  mblinate.  If  a  portioQ  of  tbis  briUiant  matter  be 
laid  oq  heated  iron^  it  will  indicat«  its  Mtmre  by  oxbaling;  ia 
deme  fomas,  having  a  powerful  amell  of  gariio.  Anothec  por- 
tion should  be  reserved  for  future  experimeats. 

"  This  method  of  detecting  the  presence  of  arsenious  acid  has 
been  considered  the  most  decisive,  and  indeed  the  only  unex- 
qeptionable  one.  but  of  this  wc  shaJl  speak  hereafter ;  at  present 
we  have  only  to  observe,  that  it  ie  very  far  irom  beiiw  a  minute 
test;  for  Dr.  BostocW  confesses  that  where  less  wan  three- 
JQurtha  of  a  erain  were  osed,  he  could  not  ear  that  the  metaUic 
crust  was  dearly  perceptible  i  and  Dx-  Black  appears  to  have 
coneidwed  that  one  jgiait^  was  the  smallest  quantity  which  could 
be  distinctly  recognised  by  such  a  process. 

This  method  is  unquestionably  exceUeat,  but  I  have  fonnd 
tbat  the  metallization  may  be  reiy  coaveniently  effected  by 
means  of  a  spirit-lamp.    Indeed  it  may  possibly  happen  that  a 

K'  U4  tube,  such  as  is  requisite  for  the  above  process,  cannot 
procured  at  the  moment  in  which  it  may  be  wanted  i  a 
spint-Iamp  may  also  be  wautine*  I  have  adopted  the  fol* 
lowing  plan :  let  a  piece  of  tin  juate,  about  an  mch  longi  be 
coiled  up  into  a  cyhnder  of  about  3-8ths  of  an  inch  in  diameter, 
and  if  the  edges  be  well  hammered,  it  is  not  necessary  to  use 
solder.  PerlKirate  a  cork  previously  fitted  to  a  vial,  and  put  a 
DOttOQ  wiok  through  the  short  tin  tube,  and  the  tube  through 
the  cork,  the  lamp  is  now  complete,  and  will  afford  a  strong 
flame,  taking  care  of  course  not  to  prevent  the  rise  of  the  spint 
by  fittii^  the  cork  too  closely.  Instead  ofatesttubeabout  six 
inches  in  length,  which  however  is  certainly  much  to  be  prefep- 
redi  I  have  employed,  with  the  precautions  copied  from  Dr. 
PariH,  a  common  draught  vial ;  those  best  adapted  for  the  pW' 
pose  are  called  tev  drachn  vials,  for  they  are  long  in  proportion 
to  their  diameter.  In  using  these  vials,  the  suspected  powder 
and  black  flus  must  not  reach  the  bottom  of  the  vial,  for,  on 
account  of  its  thickness,  it  will  readily  break  on  the  application 
of  heat.  The  vial,  therefore,  must  be  heated  latenuly,  the 
arsenic  will  readily  sublime,  and  will,  after  the  vial  has  been 
divided  by  a  file,  if  heated  in  the  spirit-lamp,  give  out  ih.6  well- 
known  aUiaeeouB  smell.  Indeed  it  the  quantity  of  arseoious 
add  be  large,  the  smell  which  the  volatihzed  metal  affords  may 
be  resorted  to  in  confirmation  of  other  evidence ;  but  it  is  to  be 
observed,  that  it  muBt  be  mixed  with  charcoal,  or  some  aub> 
stance  which  reduces  it  to  the  metallic  state,  for  arsemoua  af^, 
tho^b  volatilized  by  heat,  and  exhibiting  white  fumes,  does  not 
give  a,ny  smell. 

I  have  now  concluded  the  sketch  which  I  proposed  giving, 
and,  if  I  mistake  not,  the  use  of  animal  charcoal  in  the  mode 
described,  will  afford  some  facilities,  I  hope  also  that  I  have, 
a  some  degree,  stfebg^enedtbe  evidence  which  is  afforded  by 


ttttw  •ulphaie  of  copper,  And  reademd  the  proceM  of  msUltna- 
tionTus  difficult  b^  using  cotntnon  inetramentt,  and  Mich  u  tM 
within  die  reach  of  enty  praatiticmer^  or  readily  t}rocurftUa  by 
bim.  In  oonehidittg,  I  beg  to  ref^r  the  reader  to  the  woik  on 
M«dioal  JufitprudeDce,  to  ^ich  I  hate  beeb  bo  largely  indebted, 
as  out  which  will  aflbrd  turn  much  and  imnate  infonoation  on  ft 
■dnjeot  of  some  dffi«u%,  and  of  great  importance. 
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Correetioiu  in  RiM  Ascemon  ^  37  Stan  of  il»  QfttKmch 
Cattit)gtltt  tofiwier  vitk  an  Inqmrv  Ai»«  far  it  wMld  Ae  advi~ 
Mbit  tSat  thtjbaUy  CorKGtioM  in  !r.A  and  North  Ptlar  IMftf- 
once  tfthe  46  Z*n>  Start  thtmU  be  compattd  AttHtuiUv  M  tit* 
PtiMe£spe*Kt.    By  Jam«  Souths  FRB. 

(To  Uie  Editor  of  the  Annals  qf  Philosophy.) 

DBAS  SIR.  MbatMMHtrM,  Dte.  18,  IBtt. 

Hatiho  foreome  years  principally  devoted  myself  to  the  pur< 
snit  of  practical  astronomy,  1  have  seen  with  much  regret  the 
Tarioo*  difficntties  which  the  pnrate  observer  has  to  contend 
with  J  having  also  severely  felt  some  of  them,  I  have  endeavoured 
occasionally  to  diminish  them  for  others :  knowing  also  that 
tome  of  these  auxiliaries  have  been  used  in  the  most  important 
obsemitories  in  the  country,  and  that  to  some  private  indivi- 
duals they  have  proved  welcome,  in  the  absence  of  others  hav- 
ing stronger  claims  to  confidence,  I  am  induced  to  publish  thd 
oorrectiona  in  right  ascension  of  the  37  stafs  of  the  Ureenwich 
catalogue,  for  every  day  of  the  year  1824. 

I  had  indulged  a  hope  (as  a  reference  to  this  journal  two 
years  ago  will  prove)  that  the  daily  corrections  not  only  in  Right 
Ascension,  bat  also  in  North  Polar  distance,  not  only  of  the  37, 
bat  of  the  4S  Zero  stars,  would  long  since  have  made  their 
appearance.  Under  the  sanction  of  a  Society  instituted  expressly 
for  the  purpose  of  promoting  astronomical  science.  As,  bow 
ever,  these  hopes  are  not  realised,  owing  probably  to  the  little 
want  which  most  of  its  leading  members  have  of  such  a  publica- 
tion, it  may  be  worth  while  to  see  whether  a  case  cannot  be 
made  out  sufficiently  strong,  to  justify  government  in  having 
such  corrections  computed,  at  the  public  expence. 

Our  inquiry  will  then  be  divided  into  three  parts  ;  first,  what 
wili  be  toe  probable  benefits  resulting  from  such  a  publication ; 
secondly,  what  thi  expmce  of  procuring  it;  and  lastly,- Aow/ar 
the  former  is  equivalent  to  the  latter.  In  doing  this  it  will  be 
necessary  to  enter  somewhat  minutely  into  the  matter,  as  there 
are  many  individuals,  although  [terfectly  conversant  with  the 
principles  of  astronomy,  who  have  tittle  idea  of  the  routine  of 
observatory  bosiness. 
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The  province  of  the  practical  aBtroDomer  is  to  detemuae  the 
apparent  place  of  all  sidereal  bodies  which  come  withia  the 
reach  of  hia  JnBtruments,  and  to  obsenre  such  pbeDomena  as 
from  time  to  time  present  themselves ;  in  the  present  iastaoce, 
ve  shall  confine  ourselves  to  the  former.  It  is  scarcely  neces- 
sary to  mention,  tliat  by  the  place  of  any  body  in  the  aidereal 
heavens  is  understood  its  right  ascension  and  north  polar  dist- 
ance ;  each  is  determined  generally  at  the  moment  in  which  the 
object  passes  the  meridian  of  the  observer,  by  the  aid  of  instru- 
ments fixed  in  its  plane ;  the  transit  instrument  (with  its 
appendage,  the  clock)  giving  the  former^  while  the  quadrant  or 
circle  indicate  the  latter. 

But  by  the  successive  labours  of  Bradley,  Maskdyne,  end 
Pond,  the  places  of  46  stars  have  been  determined  with  extreme 
accuracy,  these  we  consider  as  Zero  points  when  we  woald 
assign  to  any  celestial  body,  its  right  ascension  or  north  polar, 
distance.  Accordingly  the  business  of  the  practical  astronomer 
among  us,  as  far  as  right  ascensions  are  concerned,  is  to  secure 
the  meridian  passage  of  each  of  these  stars,  or  as  many  of  them 
as  possible,  and  also  of  as  many  other  stars,  planets,  or  comets, 
as  opportunity  will  allow ;  he  then  finds  the  error  of  his  clock 
by  each  Zero  star,  at  the  time  of  observation,  thence  deduces  its 
mean  error  at  a  corresponding  time ;  he  next  determines  the 
clock's  daily  rate  bv  comparisons  with  previous  observations  of 
the  same  stars;  and  hence  obtains  a  mean  rate.  With  these 
materials  he  is  now  prepared,  by  the  aid  of  a  little  calculation,  to 
apply  the  clock's  error  to  each  observed  transit,  and  is  thas  fnr- 
nisned  with  the  observed  right  ascension  of  each  sidereal  object 
at  the  time  of  its  passing  the  meridian  of  his  observatory. 

Of  all  these  calculations,  however,  that  whereby  be  arrives  at 
the  error  of  his  clock  is  by  far  the  most  troublesome ;  for  before 
he  CEUQ  find  its  error  by  a  single  star,  he  must  apply  corrections 
to  the  star's  mean  right  ascension,  brought  up  to  the  Ut  of  Jan. 
of  the  current  year;  and  these  he  must  seek  oy  reference  to  the 
I7th  and  IStb  tables  of  Dr.  Maskelyne's  ;  the  first  of  which 
gives  him  the  sum  of  the  corrections  for  aberration,  precession, 
and  solar  inequality  of  precession.  Kine  times  out  of  ten,  bow- 
ever,  he  has  to  find  the  equation  by  proportional  calculation, 
and  when  gotten,  it  is  sometimes  positive,  sometimes  negative. 
Having  proceeded  thus  far,  he  refers  to  the  Kautical  Almanac 
for  the  place  of  the  moon's  node,  and  consults  Table  18,  which 
affords  him,  rarely  without  calculation,  the  correction  for  lunar 
nutation ;  again  sometimes  a  positive,  sometimes  a  negative  quan- 
tity :  he  now  appUes  one  correction  to  the  other,  and  procures  a 
result  which,  added  to  or  subtracted  from  the  star  s  mean  right 
ascension,  affords  him  the  star's  apparent  right  ascension  at  the 
time  required ;  and  which  compared  with  the  observed  transit, 
presents  him  with  the  clock's  eiTor,  by.  that  particalar  star. 
Thus  has  he  to  hunt  olit  corrections  for  every  one  of  the  36  stars 
before  he  can  convert  its  observation  to  any  useful  purpose;  and 
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I  know  by  experience,  that  less  than  three  mioutes  will  notaaf- 
fice  to  procure  with  care,  the  correction  in  right  ascension  for 
each  star :  and  he  must  have  little  experience,  or  less  caadonr, 
who  will  not  acknowledge  that,  with  all  his  circumspection,  he 
ha«  not  occasionally  taken  out  a  fake  quuitity  from  a  wrong 
column,  or  applied  one  correction  to  the  other  with  a  wrong 
sign. 

But  it  may  be  aiud,  a  reference  to  preceding  obserratioDS  will 
immediately  detect  the  error:  not  so  perhaps ;  many  days  may 
have  elapsed  since  a  transit  of  the  same  stur  may  have  been 
observed ;  or  it  may  be  ui^d,  that  the  amount  of  error,  should 
it  escape  uunoticedj  wilt  be  such  as  not  materially  to  invalidate 
the  result.  Now  as  far  as  small  iustniments,  such  as  are  usuajly 
stuck  out  of  a  window,  are  concerned,  I  will  concede  the  point, 
foe  with  these,  an  erroneous  computation,  amounting  to  two  or 
three-tenths  of  a  second,  may  reaily  do  no  barm ;  but  where  an 
instrument  is  used,  adequate  under  &vourabIe  circumstances,  to 
assign  to  any  star  south  of  our  zenith,  its  right  ascension  by  a 
singU  observation,  accurate  to  the  largest  of  these  quantities,  an 
error  in  the  calculation  of  the  correction  becomes  extremely 
injurious  ;  for  it  may  so  far  vitiate  others,  as  to  require  many 
additional  observations  to  invalidate  its  force.  We  shall  then, 
perhaps,  be  told,  reject  it  when  reduced  to  the  1st  day  of  the 
year ;  this  may  certainly  be  done,  but  I  hold  it  a  bad  principle 
to  discard  any  observation,  unless  posted  as  bad  at  the  time  of 
entering  it  in  the  rough  journal ;  it  leads  to  temptation  which 
oaght  iH  limine  to  be  checked.  Observations,  be  it  never  for- 
gotten, are  not  less  entitled  to  our  confidence  because  they  are 
not  always  nntform;  and  were  I  asked  why  the  observations 
made  at  our  Royal  Observatory  have  acquired  the  influeuce  they  - 
have  over  Europe,  I  should  reply,  not  only  because  its  instra- 
ments  are  supenor,  but  because  every  observation,  good,  bad, 
and  indifferent,  which  has  been  entered  in  the  Observatory 
Journal,  has  been  honestly  recorded  in  the  printed  copies. 

The  remaining  process  of  computing  is  extremely  simple. 
When,bowever,50or60  stars  are  observed  daily,  its  irksomeness 
is  qnite  sufficient ;  a  circumstance  which  induced  me  some  time 
since  to  remove  as  much  of  the  drudgery  as  could  be  removed, 
by  computing  a  table,  in  which  the  dock's  daily  rate  and  error 
at  a  particular  time  of  the  day  being  known,  its  corresponding 
error  at  any  given  time  might  be  found  by  inspection. 
ITote  cimthided  ia  air  ural.) 

The  accompanying  Corrections  are  computed  from  Dr.  Maske- 
lyne's  tables,  except  those  of  the  pole  star,  which  are  derived 
from  its  apparent  nght  ajtcension,  given  in  the  Naatical  Alma- 
nac for  1824.  For  the  mean  right  ascensions,  1  am  indebted  to 
the  kindness  of  the  Astronomer  Royal. 

Jfnte-'-Ji-  bang  gencnllj  adnuUcd  that  KnnMhing  in  the  ibt^  of  aii  Astnnoinkd 
E^emcrii  ii  mu^  needed,  I  ^>I1  publish  in  the  JoumJ  of  Bdenee  Md  the  Art»  (br 
JU11U17  next,  a  li«t  of  utmnotoiul  phoionuna  KiiiiBcd  in  otdR  Pf  nutcpian  fat  tbt 
fiMtimemaDlhiofdM  jtu  18S4. 


« 

(VMrA'tMU  t'H  lUg 

■At  isMM^q/* 

[Jam. 

pn»i 

PXirii 

.Aricdt 

■  Ctd 

Aldtbtraii 

Ci^l. 

BIS.1 

tTmA    1  OtIodK 

Hub  AR-t 

.IB.  ■., 

!^V. 

h.  m.  >. 

S-i-^fi. 

h.  m.  t. 

It  WrSi 

4  U-I» 

tM3«» 

b4t»is 

3ih.  1 

+  0.8S- 

+  i-obJ 

+  t-SI" 

+  1-80" 

+  8-S8" 

+  3-81" 

*  2-24" 

+  S^»" 

+  S-41" 

t 

81 

u^ 

5« 

79 

38 

21 

«4 

00 

41 

.  a 

SO 

-*  0-31 

55 

19 

82 

21 

24 

62 

42 

4 

19 

I -01 

S3 

78 

31 

SI 

84 

69 

42 

B 

78 

,    1-TO 

58 

77 

31 

21 

84 

09 

48 

6 

11 

898 

91 

16 

SI 

21 

24 

B9 

43 

1 

7» 

»^ 

69 

16 

90 

81 

23 

60 

44 

8 

14 

314 

49 

15 

30 

80 

23 

10 

45 

» 

IS 

4-49 

41 

16 

29 

80 

23 

10 

45 

10 

71 

B-ll 

45 

14 

S9 

80 

23 

10 

46 

It 

10 

5-80 

44 

13 

es 

IB 

23 

70 

40 

IS 

69 

6-58 

43 

IS 

28 

19 

88 

69 

40 

13 

68 

7 -as 

41 

11 

21 

18 

88 

60 

48 

14 

«T 

7-93 

40 

10 

SO 

11 

21 

SB 

48 

15 

06 

8'64 

S» 

60 

■6 

16 

SI 

08 

46 

IS 

65 

0-34 

38 

SI 

25 

16 

SO 

68 

46 

11 

64 

10-03 

31 

66 

■  84 

15 

so 

08 

45 

IB 

64 

10-15 

35 

05 

23 

14 

19 

67 

45 

IV 

SI 

H-4S 

34 

04 

83 

19 

«T 

45 

«o 

m 

18-16 

S3 

63 

es 

13 

18 

61 

45 

81 

01 

18-83 

38 

62 

SI 

IS 

11 

66 

45 

« 

flO 

lS-50 

30 

01 

so 

n 

66 

44 

83 

5B 

,    (4-11 

» 

.50 

19 

10 

ID 

65 

44 

S4 

H 

14-a4 

88 

56 

18 

00 

15 

S4 

43 

85 

51 

15-ao 

87 

57 

11 

08 

14 

64 

13 

SG 

56 

1811 

2S 

56 

10 

06 

14 

«3 

43 

»T 

B« 

16-64 

84 

54 

10 

OS 

13 

88 

48 

ca 

M 

17-Sl 

es 

as 

IS 

04 

18 

OS 

4S 

S9 

54 

18)8 

21 

K 

03 

18 

61 

41 

M 

&S 

IS-8S 

so 

51 

IS 

08 

11 

SO 

41 

a\ 

tw 

10-JM 

SO 

It 

01 

10 

U 

40, 

■  ftU  ! 

85 

et>^ 

47 

00 

8-M 

00 

»B 

38 

54 

80-68 

46 

OS 

91 

08 

it 

37 

it 

SI -SO 

44 

m 

05 

01 

53 

3« 

91 

cl«t 

43 

05 

94 

OS 

M 

35 

50 

«e-ft4 

4« 

04 

92 

OS 

63 

34 

4S 

SS'16 

40 

OS 

91 

04 

52 

34 

41 

ss-n 

09 

39 

08 

89 

OS 

SI 

SS 

49 

$4-» 

01 

38 

01 

t» 

02 

49 

33 

■W 

BJiW 

OS 

37 

l-W 

86 

00 

48 

31 

i< 

45 

S555 

OS 

36 

06 

84 

1-08 

47 

SO 

n 

44 

86-10 

03 

34 

98 

B2 

6T 

45 

89 

la 

44 

e6-6t 

OS 

33 

9S 

80 

9S 

44 

S7 

'  19 

44 

K-IB 

01 

81 

•3 

78 

04 

43 

86 

43 

87-13 

1-00 

30 

.     98 

16 

98 

41 

25 

.      IJ 

43 

86i-83 

0B8 

89 

01. 

74 

SI 

40 

24 

it 

S8-83 

97 

21 

00 

12 

89 

38 

23 

l; 

-43 

tO'SI 

06 

86 

H 

10 

«1 

37 

21 

4t 

8901 

94 

8ft 

88 

68 

83 

36 

SO 

Jft 

41 

SOHG 

93 

83 

85 

60 

84 

34 

IB 

SO 

41 

SO'Ol 

01 

«f 

S3 

64 

83 

33 

IS 

•     SI 

40 

ShSS 

91 

SO 

88 

OS 

•  81 

31 

18 

40 

SI-SI 

90 

l« 

m 

«0 

80 

90 

15 

e; 

40 

se-so 

«!> 

17 

78 

58 

IS 

88 

14 

.«4| 

40 

38-11 

m 

Id 

77 

66 

27 

13 

85 

39 

33-18 

& 

IS 

75 

55 

SS 

11 

gn 

39 

^61 

Bt 

1.1 

14 

53 

84 

10 

ar 

^9 

34-06 

A 

12 

12 

»i 

« 

;     00 

88 

39 

34-91 

84 

11 

11 

49 

Sl 

01 

a« 

'  sa 

3406 

83 

09 

10 

47 

69 

--JL 

06 

im.} 

nirt^ 

emPriMipatSikH:> 

J4i 

Sim 

IteiH 

PlMTM 

^^. 

•  HtMc 

^H, 

fLbOBk 

K 

^plcVbi. 

"SSl*") 

i-i?-^^ 

fS-Jtu 

■VSA 

b-rf. 

b-«'i,>5»» 

h%;y> 

)i^ 

JkK    1 

+««•• 

♦  *-»l" 

+  S-41* 

+  S-80- 

+  «'04'' 

+  S-03" 

+  1-S0" 

♦  i-ii" 

*^¥W 

« 

33 

S3 

49 

89 

,      06 

00 

S3 

44 

8T 

3 

SI 

94 

44 

Si 

08 

«6 

04 

'      48' 

61 

4 

34 

9« 

49 

83 

11 

11 

6« 

61 

94 

S 

3S 

ST 

41 

8« 

13 

14 

63 

63 

98 

0 

St 

99 

4S 

83 

It 

It 

00 

M' 

1 

36 

3-01 

56 

90 

IT 

SO 

66 

61 

04 

s 

?! 

OS 

ftS 

91 

16 

SS 

73 

69 

OS 

i 

8t 

0* 

la 

03 

B* 

SS 

T6 

66 

IS 

Id 

30 

M 

a 

gft 

s4 

S8 

76 

;}■ 

IS 

11 

» 

Ot 

ft< 

9« 

96 

30 

SS 

18 

!^ 

SS 

08 

fti 

9t 

'    sa 

38 

89 

It 

ij 

3« 

0» 

ai 

SS 

36 

3ft 

83 

It 

u 

M 

10 

58 

99 

39 

31 

91 

81 

SB 

Is 

3» 

66 

■    S'OO 

34 

40 

94 

89 

38 

to 

3ft 

11 

£9 

01 

36 

46 

9« 

■  8T 

Sft 

11 

31 

IS 

SO 

09 

3T 

44 

•16 

06 

38 

Is 

40 

13 

61 

K 

86 

48 

9-Ot 

93 

4S 

19 

40 

14 

09 

41 

4* 

06 

M 

43 

SO 

ID 

IS 

63 

03 

43 

61 

08 

06 

48 

SI 

4b 

IS 

63 

06 

44 

SS 

II 

9-rt 

51 

n 

40 

l« 

04 

06 

46 

5ft 

IS 

04 

M 

S3 

40 

18 

04 

01 

41 

St 

16 

01 

68 

64 

3« 

n 

Si 

01 

46 

S6 

IS 

10 

81 

fi9 

36 

n 

6ft 

06 

50 

61 

SO 

tS 

64 

M 

99 

18 

e« 

06 

51 

03 

SS 

IS 

87 

«7 

36 

18 

0* 

06 

69 

6* 

sft 

18 

70 

18 

36 

19 

61 

06 

M 

66 

86 

8« 

74 

8B 

S8 

19 

61 

16 

SS 

«S 

31 

8l 

T7 

SO 

SB 

90 

68 

11 

61 

16 

34 

s6 

SO 

SI 

3T 

so 

68 

11 

36 

11 

36 

sS 

■« 

Td).  1 

3ft 

so 

61 

11 

S8 

76 

36 

96 

B 

31 

so 

61 

11 

S6 

,  'S 

41 

36 

01 

3 

38 

90 

ffl 

66 

Tft 

44 

3* 

64 

4 

38 

19 

61 

'       61 

'     16 

44 

39 

06 

S 

3S 

16 

81 

11 

61 

It 

46 

37 

8-00 

• 

31 

16 

6T 

11 

01 

76 

fti 

46 

OS 

T 

3t 

19 

66 

n 

63 

W 

ft« 

4« 

04 

f 

36 

18 

66 

II 

64 

81 

66 

44 

OT 

8 

8ft 

IS 

68 

II 

es 

8) 

5T 

4f 

06 

le 

SB 

IT 

6B 

to 

OS 

84 

ftS 

46 

II 

11 

SI 

IT 

63 

10 

66 

8ft 

61 

ft! 

14 

Is 

S8 

IS 

«4 

06 

66 

86 

63 

s6 

16 

13 

9fe 

1ft 

M 

06 

81 

81 

es 

ft* 

19 

u 

S4 

IS 

«3 

OS 

6t 

86 

61 

3t 

St 

13 

88 

14 

61 

03 

6T 

88 

6S 

A6 

84 

le 

es 

13 

Oi 

Ot 

68 

'      86 

16 

60 

96 

ti 

SI 

IS 

61 

06 

66 

96 

tS 

06 

SB 

If 

BO 

16 

60 

Ot 

68 

91 

74 

64 

31 

19 

16 

11 

69 

Oft 

66 

H 

16 

66 

S4 

sol 

18 

10 

63 

04 

66 

61 

It 

61 

S6 

SI 

ID 

09 

SI 

03 

68 

93 

IS 

06 

SB 

H 

•      1ft 

03 

S6 

01 

66 

03 

80 

to 

40 

B< 

ik 

07 

ft< 

01 

66 

84 

'      81 

71 

46 

t4 

IB 

03 

ftft 

00 

61 

94 

8S 

16 

44 

a 

11 

Oft 

G4 

00 

'       06 

94 

'      flS 

73 

46 

M 

06 

M 

S3 

S-96 

66 

66 

81 

79 

49 

P 

tit 

01 

SS 

96 

66 

US 

8S 

78 

61 

to 

0» 

01 

SS 

91 

66 

06 

8t 

It 

S3 

t» 

OS 

01 

61 

9« 

66 

06 

88 

76 

_» 

t;o(H;l 


t*! 

CorrtctioHt  ia  Bight  Ateeiiiion  of 

CJak. 

Antvw 

lUbm 

.C«.Bor. 

.SUfCBl 

Antini 

-(Wwil. 

.Lr* 

yArdim 

fa.  n.  •. 

1.  B.    L 

Uvii 

K.  ID.    1. 

h.  ..  h 

!■.■>. 

1S4.  } 

4  7»M 

u"is«i 

1»VU'4» 

unwv 

17  s  K-n^ 

irsMt-u 

ISM  WW 

18  V  »« 

An.  1 

+  0-63" 

+  0-4S" 

-tfOt^ 

+  0-11'' 

+  »M)3' 

-0-S9" 

-  0-31'' 

-1-01' 

-0:33* 

a 

fiS 

49 

01 

U 

06 

87 

90 

00 

SS 

a 

61 

49 

+     09 

17 

09 

85 

87 

0^00 

31 

4 

M 

58 

OS 

80 

1« 

S« 

S9 

06 

31 

i 

67 

SS 

08 

83 

19 

80 

SS 

97 

SO 

e 

10 

U 

11 

95 

IS 

18 

81 

96 

99 

1 

19 

63 

19 

88 

81 

16 

94 

88 

8 

74 

63 

18 

31 

84 

14 

93 

88 

B 

19 

69 

81 

34 

87 

11 

98 

ST 

10 

83 

7» 

84 

37 

30 

09 

91 

86 

11 

81 

79 

87 

40 

33 

07 

11 

89 

95 

IS 

89 

78 

30 

43 

36 

04 

09 

88 

S* 

IS 

9i 

88 

83 

46 

89 

08 

06 

86 

83 

14 

99 

8S 

36 

49 

4S 

+     01 

04 

86 

$« 

IS 

99 

88 

39 

58 

45 

03 

OS 

83 

81 

16 

I-OS 

91 

43 

55 

48 

09 

00 

88 

90 

11 

OS 

94 

46 

58 

58 

08 

+     OS 

80 

18 

If 

00 

98 

49 

61 

55 

10 

05 

79 

17 

19 

IS 

101 

58 

64 

■     68 

18 

07 

77 

IS 

SO 

IS 

04 

55 

67 

61 

15 

09 

7S 

15 

SI 

18 

07 

58 

70 

64 

18 

11 

73 

14 

£i 

81 

61 

73 

69 

SO 

14 

71 

18 

S9 

84 

U 

64 

76 

71 

S3 

16 

69 

11. 

S4 

87 

18 

68 

79 

15 

86 

19 

87 

09 

«5 

80 

SI 

71 

88 

78 

88 

81 

65 

08 

« 

S4 

S5 

74 

85 

88 

31 

84 

6S 

08 

ffl 

87 

88 

77 

80 

85 

83 

80 

60 

OS 

S8 

40 

3S 

81 

98 

88 

36 

89 

68 

03 

SQ 

43 

39 

84 

95 

9S 

30 

31 

56 

08 

SO 

46 

39 

87 

98 

96 

48 

34 

54 

00 

31 

49 

48 

90 

1-01 

98 

46 

37 

98 

+      09 

Trii.  1 

6! 

44 

04 

04 

108 

48 

40 

49 

OS 

! 

U 

47 

07 

m 

OS 

61 

43 

47 

05 

a 

&8 

91 

1-01 

10 

09 

64 

46 

44 

07 

4 

61 

54 

04 

13 

18 

6« 

48 

49 

08 

B 

64 

68 

07 

16 

18 

.     59 

51 

39 

10 

t 

SI 

61 

10 

19 

.       19 

6a 

54 

36 

IS 

7 

11 

64 

14 

83 

83 

6\ 

56 

34 

13 

H 

74 

68 

17 

86 

86 

67 

59 

31 

IS 

0 

77 

71 

SO 

39 

89 

10 

69 

89 

17 

10 

80 

74 

83 

S« 

38 

73 

65 

SO 

19 

1] 

83 

77 

86 

35 

36 

76 

68 

84 

81 

1) 

86 

HO 

S9 

sa 

39 

79 

79 

81 

S3 

13 

89 

63 

38 

41 

43 

■      89 

73 

18 

SS 

14 

99 

86 

S9 

44 

46 

86 

76 

10 

S7 

15 

93 

89 

39 

47 

50 

83 

78 

13 

S8 

t( 

97 

93 

48 

m 

53 

00 

81 

11 

30 

■       11 

00 

06 

49 

63 

57 

93 

84 

08 

38 

18 

03 

99 

48 

50 

61 

98 

87 

05 

34 

Ift 

06 

8-01 

51 

59 

64 

99 

00 

08 

36 

CO 

08 

OS 

54 

68 

67 

1-09 

93 

+     01 

38 

SI 

s-ii 

m 

66 

64 

70 

04 

9J 

03 

40 

ft 

IS 

10 

S9 

67 

74 

01 

98 

OB 

4S 

S3 

16 

l« 

68 

69 

77 

09 

1-00 

09 

45 

S4 

18 

16 

61 

78 

80 

18 

03 

11 

47 

e» 

80 

17 

67 

74 

83 

14 

08 

U 

49 

86 

8! 

80 

70 

77 

8S 

n 

08 

17 

61 

« 

84 

88 

13 

19 

89 

90 

11 

ID 

53 

«S 

86 

86 

75 

88 

93 

89 

13 

89 

66 

2! 

89 

88 

78 

86 

98 

SS 

16 

96 

58 

•  McanAKofliUbnl^  iff  SS'SI". 


C;(Xk;;Ic 


1824.3 

TMrty^Seven  Principal  Stan. 

43 

.A^Da 

(MoilB 

1-M.fi^ 

■  cnsi 

.Aq-ill 

F».Ob^ 

•  l>VHl 

.AaimE. 

"fS.*"! 

£iS^>:'» 

1.  ■*.     1. 

^?-.^ 

U»%7 

'^s-it^ 

^%<A7 

'uSriJh 

Jan.  1 

-o-aff- 

-O-tT" 

-0-09" 

-i*or 

+  0-98' 

^0-55* 

+  0-39' 

+  010" 

S 

s« 

86 

08 

04 

81 

54 

SS 

'  6B 

a 

» 

$8 

08 

04 

91 

53 

37 

'    67 

* 

SB 

S5 

07 

05 

90 

BS 

86 

6S 

b 

!S 

94 

06 

05 

SO 

51 

35 

64 

6 

« 

«4 

OB 

06 

)9 

50 

34 

OS 

7 

ST 

S3 

OS 

06 

19 

49 

94 

61 

8 

SB 

SS 

05 

07 

18 

48 

33 

59 

9 

99 

88 

0* 

07 

IS 

47 

38 

58 

10 

U 

81 

03 

OS 

17 

46 

31 

5T 

1] 

94 

30 

m 

08 

17 

45 

SO 

SB 

18 

83 

19 

01 

OS 

17 

44 

SO 

55 

13 

St 

IS 

00 

08 

17 

44 

89 

54 

14 

80 

17 

+  0*01 

01 

n 

43 

S9 

53 

15 

19 

IS 

OS 

07 

17 

4S 

SB 

58 

l« 

IS 

15 

08 

07 

17 

41 

SS 

51 

n 

n 

13 

03 

07 

17 

40' 

87 

4» 

It 

16 

19 

04 

06 

16 

99 

97 

48 

Ifl 

14 

11 

05 

06 

16 

3ft 

H 

47 

SO 

13 

10 

06 

06 

16 

38 

S5 

46 

SI 

1« 

09 

01 

06 

16 

38 

85 

U 

n 

10 

or 

00, 

05 

16 

37 

84 

44 

SB 

09 

06 

10 

05 

17 

■  37 

94 

43 

■a 

07 

04 

o^ 

17 

36 

S3 

4« 

«5 

oe 

03 

13 

04 

17 

36 

ts 

41 

■  so 

o» 

08 

14 

03 

17 

36 

t» 

40 

«7 

03 

00 

15 

03^ 

17 

35 

99 

38 

88 

OS 

+     01 

16 

09 

n 

35 

91 

37 

89 

01 

OS 

18 

OS 

18 

34 

91 

36 

X 

<■     01 

04 

19 

OS 

IB 

34 

SO 

9S 

31 

OS 

06 

SO 

01 

18 

34 

80 

34 

Ftli.  1 

M 

06 

SS 

00 

19 

34 

90 

SS 

9 

06 

08 

84 

om 

19 

S4 

SO 

88 

3 

08 

ID 

«5 

98 

19 

34 

90 

3S 

i 

10 

11 

S7 

B7 

90 

33 

19 

31 

9 

11 

13 

96 

95 

90 

S3 

IB 

31 

6 

IS 

15 

30 

M 

90 

33 

10 

30 

1 

14 

16 

as 

03 

90 

83 

19 

SO 

8 

IB 

IS 

34 

OS 

81 

38 

18 

so 

9 

18 

SO 

35 

90 

81 

39 

IS 

sa 

10 

SO 

ss 

37 

86 

SS 

39 

18 

97 

11 

sa 

84 

39 

87 

93 

39 

18 

S7 

I! 

S4 

85 

41 

85 

84 

38 

18 

86 

19 

S6 

S8 

48 

84 

95 

33 

18 

96 

14 

ss 

30 

4S 

89 

96 

33 

18 

95 

15 

3(1 

39 

47 

81 

87 

33 

18 

85 

Id 

33 

31 

48 

79 

97 

33 

10 

94 

IT 

35 

33 

50 

77 

98 

33 

19 

93 

18 

37 

37 

53 

75 

89 

34 

19 

83 

IS 

39 

39 

S4 

74 

30 

34 

19 

98 

ao 

41 

41 

56 

7S 

31 

31 

19 

88 

VI 

43 

43 

58 

71 

3! 

85 

90 

91 

S£ 

45 

45 

60 

09 

33 

35 

80 

91 

as 

41 

47 

69 

B7 

34 

38 

81 

SI 

94 

40 

49 

64 

66 

85 

36 

91 

81 

85 

50 

51 

66 

61 

36 

87 

SI 

90 

Sfi 

5? 

53 

67 

68 

36 

37 

99 

SO 

81 

54 

65 

6S 

60 

37 

SB 

99 

BO 

M 

56 

58 

71 

58 

88 

S8 

?3 

19 

!S 

58 

60 

73 

57 

39 

39 

93 

19 

•  HcM  AR  1^  I  >  ajnkor-  SO*  T  5S-S3". 


Gooi^lc 


44 

. 

p«. 

— t^,  1 

^ftBri 

.MvU>. 

,AiUiIi 

.CHI 

Aldcbumii 

0*e1U 

iue.1. 

(T»9K 

■  Oitenb 

"^1 

l^ 

-SB-41" 
U74 

\U. 

U-fa 

\-^i^i 

t-f^« 

MT-Jh 

.Nfw^ 

i*tf  K-n 

MfKlll 

* 

+  0-38" 
S8 

+  (i-8a" 

81 

+  1,08" 
07 

+  1-96" 
67 

+  3-4S" 
43 

+  1-68" 
68 

^'•% 

+  »oa'' 

03 

34 -OT 

80 

09 

86 

41 

M 

u 

01 

t 

is 

3a-40 

7B 

04 

U 

S 

83 

13 

1-90 

5 

ss 

3a-73 

78 

09 

03 

» 

61 

11 

08 

u 

37-08 

■n 

01 

41 

34 

90 

00 

97 

18 

St'SS 

78 

O-09 

W 

Si 

K 

01 

95 

£ 

3T-78 

19 

08 

SB 

30 

95 

08 

94 

1 

M 

3S45 

74 

•7 

U 

88 

*4 

04 

OS 

I( 

S8 

.38-3tl 

73 

06 

94 

a 

4S 

08 

01 

1] 

W 

38-71 

U 

09 

U 

93 

SO 

.<» 

60 

'    li 

i9 

3S-M 

71 

04 

U 

81 

43 

I>a8 

87 

'   ij 

19 

30-IS 

11 

09 

90 

.     18 

47 

06 

86 

u 

w 

80-33 

70 

«8 

40 

18 

49 

99 

84 

\s 

.40 

3S-S3 

70 

01 

47 

,      14 

43 

83 

83 

IV 

41 

30-74 

M 

00 

4« 

18 

41 

91 

81 

1^ 

41 

3005 

69 

40 

44 

09 

40 

89 

79 

If 

48 

40-1& 

88 

88 

43 

07 

98 

68 

78 

19 

48 

40-36 

87 

87 

41 

04 

36 

m 

76 

M 

43 

40-M 

47 

80 

40 

08 

39 

•4 

74 

81 

43 

40-71 

«B 

SA 

38 

9-00 

S3 

■8 

T« 

SC 

44 

4045 

6A 

»4 

37 

1-U 

31 

90 

70 

8! 

4S 

4043 

ta 

S3 

S9 

06 

ao 

70 

80 

S4 

49 

41-Dl 

48 

US 

34 

04 

86 

77 

67 

8S 

4« 

41-OS 

«4 

8s 

33 

98 

87 

74 

66 

M 

47 

41-17 

84 

81 

31 

00 

U 

74 

64 

87 

48 

41-8S 

«4 

SO 

30 

88 

84 

79 

03 

es 

.40 

41-33 

83 

60 

88 

86 

89 

70 

01 

so 

M 

41-41 

83 

70 

W 

83 

91 

66 

00 

so 

A) 

4M9 

«8 

78 

S9 

31 

IB 

«T 

AS 

31 

*' 

41  •S6 

« 

77 

«4 

70 

IT 

« 

5T 

Glrip 

c»t« 

Fi*qrM 

P.,L„ 

.Rydn 

Rcs^iIh 

$LmA 

fVi>tl«U 

sife,Vl„. 

"■jas^l 

S^i; 

7  Ss  11-41 

S-R>fe'?-^iB-'i» 

5-.?to\* 

£-^u1l7 

JiSV^ 

fiiTii^ 

?i5i^ 

ibidii 

+  9-04" 

+  aw' 

+  8-50" 

+  BW 

+  8'60" 

+  S-96f' 

■ti-aa- 

+  2-80" 

+  S-57" 

08 

9«l 

49 

94 

60 

06 

00 

Si 

59 

3 

01 

»7 

48 

09 

68 

96 

91 

68 

61 

4 

i-«g 

96 

41 

01 

68 

m 

98 

S3 

«3 

97 

94 

46 

90 

67 

96 

93 

84 

64 

96 

»3 

45 

89 

67 

91 

91 

«5 

66 

1 

•( 

91 

43 

81 

66 

07 

95 

•6 

66 

S 

M 

M 

«t 

«« 

66 

or 

96 

B7 

10 

'     0 

»l 

88 

41 

89 

65 

97 

97 

88 

IS 

10 

M 

87 

40 

83 

65 

07 

OS 

80 

74 

11 

B7 

86 

39 

88 

64 

07 

90 

00 

16 

19 

SS 

B4 

38 

80 

63 

96 

SDO 

01 

78 

13 

BS 

83 

36 

68 

96 

00 

91 

19 

14 

69 

81 

35 

6S 

85 

01 

08 

81 

IS 

M 

BO 

34 

61 

95 

01 

03 

89 

16 

78 

18 

S3 

60 

94 

01 

03 

84 

17 

16 

17 

31 

50 

04 

oe 

94 

85 

18 

79 

15 

30 

58 

93 

06 

OS 

87 

19 

13 

13 

89 

70 

98 

93 

08 

99 

88 

90 

71 

11 

SI 

OS 

67 

«8 

04 

96 

90 

81 

69 

60 

<6 

06 

96 

99 

05 

07 

98 

S8 

67 

67 

S4 

64 

56 

91 

05 

01 

93 

S3 

•9 

66 

85 

63 

B4 

91 

OB 

97 

94 

94 

A3 

64 

91 

61 

53 

90 

05 

07 

95 

"    25 

61 

(K 

20 

60 

88 

89 

09 

96 

96 

96 

99 

61 

58 

51 

89 

05 

9S 

98 

97 

57 

99 

16 

56 

BO 

91 

08 

OS 

99 

88 

95 

98 

15 

55 

49 

87 

06 

08 

3«0 

99 

53 

56 

IS 

53 

48 

87 

06 

00 

01 

SO 

SI 

U 

II 

5S 

47 

86 

M 

1824.] 

J 

Airfj^i 

feiwn  Pri»dfal  Stan 

. 

45 

Antotu 

9<|Uk« 

,C»,.ftff 

naoftv 

mw_ 

ai.i«alltl«0rtt9cN 

..I4n, 

Mru'ARI 

r4?i,Vi5™ 

?iSil« 

h.  m.   >. 

liw'gri 

%TB>fh 

h.i».  .. 

hJSie^ 

Uutfa  1 

t  8-31' 

+  S'Sl' 

+  1-81" 

+  1:88' 

+  l-OBr 

+  1-89' 

+  1-18' 

+  0-S8 

+  frW' 

S3 

34 

84 

Bl 

SflS 

SI 

89 

SI 

•s 

M 

3S 

8T 

03 

OS 

33 

■  a 

34 

«fi 

S8 

» 

W> 

M 

00 

SO 

m 

«• 

40 

41 

OS 

01 

18 

w 

S4 

S 

■.  70 

43 

44 

oe 

9-01 

16 

41 

44 

.   IS 

4& 

40 

B8 

04 

10 

43 

ST 

41 

75 

« 

49 

Ml 

m 

W 

4» 

40 

to 

78 

40 

U 

04 

10 

86 

40 

43 

H 

81 

10 

S8 

ftS 

07 

i« 

80 

58 

S 

8- 

94 

II 

M 

»T 

10 

i& 

38 

54 

S« 

M 

H 

58 

)« 

IS 

93 

1? 

48 

V 

'    88 

11 

98 

« 

1& 

80 

3*1 

65 

n 

'    91 

U 

•0 

M 

IT 

83 

41 

M 

59 

» 

98 

'     )& 

M 

M 

90 

85 

44 

« 

•1 

14 

98 

1« 

0* 

M 

K 

8t 

41 

10 

U 

.     71 

.« 

n 

«4 

71 

«& 

SO 

W 

14 

ffl 

SO 

1* 

<n 

73 

tr 

as 

34 

71 

«B 

R9 

OS 

-  i» 

» 

1ft 

so 

ss 

St 

80 

IS 

91 

..00 

w 

11 

7» 

as 

80 

•0 

84 

IS 

» 

V 

81 

IS 

80 

S4 

41 

03 

ST 

IS 

u 

« 

IS 

8t 

37 

43 

66 

OQ 

SI 

« 

14 

«S 

14 

84 

40 

4« 

48 

N 

•4 

>«! 

H 

.     H 

18 

«8 

4a 

4« 

7f 

u 

n 

«t 

If 

85 

sa 

M 

44 

M 

IP 

08 

90 

« 

si 

86 

81 

go 

46 

38 

78 

9-00 

03 

10 

fi 

yi 

83 

o< 

40 

M 

81 

OS 

ss 

IS 

.   « 

«8 

6» 

9^ 

«l 

U 

84 

<ta 

OS 

11 

89 

w 

W 

ST 

as 

60 

81 

OS 

8-01 

90 

88 

-SO 

88 

00 

36 

68 

BO 

11 

04 

94 

39 

31 

M 

S-OI 

AS 

04 

08 

u 

07 

97 

SS 

■  AqillB 

pAqOll- 

>.C.|«t<»r 

.Cjfiil 

.^touu 

P<«^hu.[ 

.P«gMl 

.Aidm.. 

b.m.    >. 

0.     B.     •. 

Sij;«5, 

k.  ■•.   ). 

h.  ■.   1. 

h.  ■.  •. 

itm.    1 

l>4311'M 

ti4g«-a 

20    8   17K« 

nM44V 

31  47  MM 

QMO-17 

»WI»S7 

Hwd>  1 

+  0-60" 

+  0-6!" 

-HOW 

-0-5S 

+  O-40' 

+  0-3B' 

+  0'8S" 

+  0-19" 

8 

69 

64 

77 

33 

41 

40 

84 

19 

3 

63 

■      67 

80 

M 

49 

41 

9S 

10 

4 

61 

69 

83 

48 

44 

48 

85 

19 

5 

70 

73 

85 

45 

45 

'  43 

86 

IB 

6 

*     78 

74 

87 

43 

44 

44 

87 

19 

7 

75 

76 

00 

40 

49 

45 

88 

19 

S 

7T 

IS 

08 

38 

49 

40 

SB 

19 

0 

80 

61 

95 

35 

»0 

47 

89 

10 

.     10 

89 

83 

97 

38 

K 

48 

SO 

10 

11 

85 

8S 

l-OO 

SO 

»3 

40 

31 

IB 

IS 

8S 

08 

87 

»5 

50 

38 

IB 

IS 

00 

Bl 

05 

94 

S6 

59 

33 

90 

14 

03 

03 

07 

8« 

58 

53 

34 

80 

15 

93 

9G 

10 

IB 

00 

34 

S3 

91 

14 

08 

08 

IS 

10 

41 

58 

34 

91 

11 

l-OO 

1-01 

Ifi 

13 

«3 

SI 

31 

99 

18 

03 

03 

17 

11 

44 

B8 

39 

89 

10 

09 

00 

90 

08 

64 

00 

40 

8S 

80 

OS 

OS 

99 

05 

as 

41 

a 

SS 

»l 

■Jl 

U 

95 

«8 

TO 

43 

94 

88 

14 

14 

98 

+     01 

7S 

65 

4» 

» 

«S 

17 

.  n 

31 

M 

74 

46 

41 

S6.1 

94 

10 

to 

SS" 

W 

14 

•8 

<4« 

.:  W 

85 

v« 

89 

as 

U 

18 

OH 

48 

88   ■ 

86 

83 

Sir 

so 

■    M 

-      SO 

■    -7* 

« 

■¥^ 

87 

98 

ss 

48 

11 

8S 

73 

51 

38 

31 

ai 

44 

90 

84 

14 

S9 

S( 

Si 

as 

41 

S3 

84 

14 

B4 

» 

•a 

KR 

46    Prof,  Cumming  on  d  new  ^urmoelatiic  Instrumeni.    [Jan. 
Abticlb  IX. 

Detcrmtion  of  a  New  Thermoelectric  Inttmmeni.     By  the  Rev. 
J.  C^mmiDg,  Professor  of  Chemistry  in  the  Unirersi^  of 

Cambridge. 

(To  die  Editor  of  tlie  Annah  of  Phihsophy.) 

HV  DEAK  SIR,  Camiritjgr,  Ox.  ft),  1899. 

WeATKTER  coDtribotes  to  confirm  the  close  analogy  which 
subsists  between  the  electricity  excited  by  heat  anu  that  by 
galvanic  action,  will,  I  conceive,  be  acceptable  to  those  who 
take  an  interest  in  this  Bub|ect.  Foi  this  purpose,  I  have  con- 
•tmcted  an  instrument,  the  description  of  which  you  will  oblige 
me  by  inserting  in  the  next  number  of  the  Annals  of  Pkiloiophy, 
'It  exnibits  the  rotation  of  a  wire  round  a  ma^et,  and  its  deli- 
oaay  is  such  that  when  excited  by  the  thennoeiectricity  of  a 
silver  and  platina  wire,  each  of  l-22d  inch  diameter,  it  revolves 
between  30  and  40  times  in  a  minute  ;  if,  instead  of  these  wires, 
a  pair  of  galvanic  plates  of  half  an  inch  in  diameter  be  used,  the 
rotation  is  rather  more  rapid. 

I  am,  my  dear  Sir,  very  truly  yours, 

J.  CUMMIKO. 


O  TT 

A  B,  a  cylindrical  magnet. 

o  i  c  (/,  a  glass  tube  containing  mercury,  cemented  on  the  top 
of  the  magnet. 

C  D  E  F,  a  brass  wire  poised  by  a  needle  point  passing 
through  I,  and  resting  upon  an  agate  cemented  upon  the 
Dugnet. 


l^;i  MM.I>HmMani  PtlUiier  onOrgadeSaUJMkBatu.  49 
C  G,  F  H,  plains  points  BotdeFed  to  the  win  C  D  E  P. 

K  L,  a  cylindrical  piece  of  wood,  baving  a  perforation  to  admits 
the  uagDR^  and  a  circular  groove  coDtMoiog  mercury,  in  which 
the  points  G  and  H  revolve. 

ef,  a  copper  wire  passlog  through  the  bottom  of  K  L,  asd 
coininnni eating  with  tne  mercury  in  the  groove.  , 

M  O,  cups  filled  with  meicuiy, 

P  N,  wires  passing  from  the  positive  Eutd  negative  ends  of  the 
exciting  apparatus. 

The  current  ftom  the  positive  pole  P  ascends  throagh  Uie 
magnet  to  I,  descends  down  D  G,  EH,  intothe  mercury  in  the 
circular  groove,  and  from  thence  through  the  copper  wire  ef, 
into  the  cup  M,  connected  with  the  negative  pole  by  the  wire  N. 


.  Article.  X. 

On  Organic  Satifiabie  Basel,    ^y  }Vf  M.  Dumas  and  Petletier.* 

The  following  is'the  analysis  of  these  compounds  ^vea  by 
these  chemists :  ' 


ChImd, 

Am. 

BjiiV. 

Oiyieii. 

Ouinina 

75-00. 

7M7 

75-(« 

78-23 

66-76 

64-67 

72-02 

68-88 

46-61 

8-46 
9-02 
7-32 
8-92 
6-04 
4-30 
6-53 
7-2r 
21-64 

6-66 
6-22 
6-62 
6-64 
8-64 
7-77 
7-01 
6-91 
4-81 

10^ 

7-79 

Ventria 

19*60 

FflMMin  i 

22-95 

Cafein 

27-14 

MM.  Dumas  and  Pelletier  calculate  that  quiniha  is  conati- 
tuted  of 

CaHboB 60  or  in  100  puts  neariy  7&*3lt 

Aiote. 3  8-72 

Hydrogen 30  6-15 

Oxygen 3  9-85 

"96  lOOW 

If,  however,  we  calculate  the  weights  of  the  atoms  as  Kiven 
by  Dr.  Thomson,  Dr.  Henry,  and  Mr,  Brande,  it  will  be  louad 
that  Uie  number  of  atoms  which  eater  into  the  constitution  of 

*  rRiintheAmMaMde(aiinlcBt(teFhjiifii4nl.BiT.p.iai.Q^-,^-^g|^ 


4»  MUKtim00tiaf4liukHftOrgn»k0iiaifiiik»im.  t^Av.: 
this,  ao))  pfoib^bly  M)«  otiwf  auliMtBow.  m  aauntt  ftwer.  svd 
4to  «tf  vidiiM  r««uU  w  ratbw  q«u«r  that  oUaisMl  by  mp«iiee»t. 

'■  Carfran.  ..  iSO  atonu  0  x  20  s  130  or  ia  lOQ  parts  7^-00 

.Azote..,.    1       ,  w    U  8-76 

'  HyAxfcen.  10  =10  6-26 

Oxygen..     2  8x2=    10  10-00 

^  160  10000 

.  In  ctwjndinib  th«  «fth«n>  ol)««fei  tb»t  tlui  ramlti  of  4e 
iBi|lyie»  of  tb*.  suMv**^  >n  <lw>tioo  W  •quivaleo.t  to 

Chibonic  mM.  A>M«. 

Quktina 100........  6-1 

Cinchoma 100  6-0 

Stiychnia.... 100 4-9 

Narcotin 100  4-5 

Brucia laOf 60 

Morphia...., *.,.  100  ,  3-2 

Te«tn» .100 83 

Epoetin ,...100   ...^....  31 

Oifcin ; . . .  100  20-0 

>'i^ith  respect  to  the  Ust  menttoaed  aubstance,  MM.  Duiuaa 
va4  i>9|etjei  «)wtrTe,  tint  no  pailiealar  memoir  has  as  yet 
•Meuecl  npm  il^  It  wfa  dneorered  io  1631  by  M.  Robiqaet» 
in  nil  tcseitn^e^  to  discover  quiniBa  in  cqffiie;  -Die  vuthors  (^ 
thi*  paper  obtauted  the  fame  priadple  abont  the  Mune  time,  bnt 
&e  priority  is  due  to  M,  Robiquet.  T^e  properties  of  eaf^in  ar« 
stated  to  be,  that  it  ig  white,  cryataHine,  vuatde,  and  but  slididy 
solhWe,  ** 

The  method  of  analysis  adopted  wag  that  stiggested  br  Oay- 
Lutaac ;  the  peroxide  of  copper  employed  was  pepsred  by  cal- 
cining the  nitrate  at  a  Auji  red  heat;  it  was  then-  carefully 
waihed,  and  agfain  heated  at  the  same  tempentnre  to  expel  the 
looisture ;  and  before  use  it  was  moderately  heated  in  a  platioa 
cruoiUeraDd  wc^jhcd  whOe  n&i  warm. 

MM.  Dumas  and  Pelletier  ado^  the  specific  gra'rity  of 
gaaea  as  determined  by  Dulon^  abd  Serzelius,  and  t^ir  caJcu- 
latiool  are  founded  on  the  wwghts  of  atoms  givea  by  ^e  if ame 
chemlata. 


^yGooqlc 
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Akticuc  XI. 

On  ^lipar,  Alhitt,  Labrador,  and  AnorthiU. 
By  M.  GuitavtiB  Rose.* 

SoMK  tlifferenoei  I  bad  fband  in  the  aogles  of  orystala 
deaoribed  hitherto  u  fulspar,  iDdoced  me  to  eZBrnine  tJiem  with 
grester  accuracy.  From  my  ohMrrationi,  it  reiulta  that  four 
difftrent  specieH,  which  differ  as  mueh  in  their  form  as  in  their 
chemical  comgaoaitioa,  bad  been  united  under  the  eommouname 
of  felspar ;  it  ib  true  that  there  is  a  great  analogy  in  their  cryi- 
talline  forms. 

,  Among  these  ■pedes,  that  which  will  retain  the  name  of 
felspar,  K  S'  4-  3  A  S',  is  the  one  met  with  most  frequently. 
Under  that  name  must  be  classed  the  adularia  IVom  St.  Gothaid, 
vitreous  felspar  Irom  VeBUviui  and  itom  Siebeagebiige,  the 
amazon-stone,  the  felspar  fVom  Friedrichwam,  in  Norway,  which 
had  been  taken  fbr  labrador,  the  felspar  from  Baveno,  trom 
Carlsbad,  from  Ficbtelgeblrga,  and  in  general  the  greater  part 
of  what  Werner  has  called  common  febpar. 

The  second  species  called  albite  (oleavelanditet)  N  S' +3  A  S» 
is  not  so  common  as  felspar.  We  are  indebted  to  M.  Eggetta 
for  the  first  notice  of  this  substance ;  he  examined  a  radiated 
variety  of  it  from  Finbo  and  from  Broddbo,  near  Fahlun. 
Since,  MM.  Hausmann  and  Stromeyer  have  also  found  it  in  a 
roek.  from  Chesterfield  in  North  America,  and  M.'  Hausmana 
named  it  KieHelapath.  M.  Norden«ktold  found  the  same  sub- 
stance in  a  granite  from  Kimito,  near  Pargas,  in  Finland ;  and 
lastly,  M.  Ficinut  in  a  granite  from  Penig,  ia  Sasony  ;  but  all 
these  varieties  were  not  regularly  crystallized.  The  crystals  of 
the  same  substance' which  Ihsve  had  an  opportunity  of  8eelDg,are 
the  crystals  from  I>auphmy,  which  Rom6  ae  L'Isle  had  described 
under  the  name  of  ichoru  biancs,  and  which  afterwards  Haiiy 
took  for  felspar ;  the  crystals  from  Salzbooi^  and  the  Tyrol,  de- 
scribed as  adularia;  the  crystals  from  Kerabinsk  in  Siberia, 
from  Arendal  in  Norway,  from  Prudelberg  nuar  Stirschberg  in 
Silesia;  as  well  as  many  other  crystals  from  different  localities. 

The  third  species  is  the  labrador  (labrador-felspar)  which 
Klaproth  had  already  analyzed  and  separated  from  leUpar ;  the 
external  characters  of  this  substance  had,  however,  prevented 
mineralogists  from  iiittking  a  distinct  species  of  it.    From  the 

*  TnndMd  (with  iwne  mdUuisii)  tvm  the  Anmdu  de  CMmk  M  de  Fhy'^oci 

*  TIds  lunie  (dcaTeUndttc)  wu  propoMd  fm  albite  by'Mr.  Brooke,  ^ut  the  orifp- 
Btl  term  bu  bMB  pNNntd  in  (hii  tniMation' 

New  Serief,  voi.  yii.  b 

D„l,:.cbyG00Qlc 


60  M.Roseon.FeUpaf,  pAtl. 

analyBiH  ofKlaproth,  M.  Berzelius  has  found  that  the  formula 
wa8NS'  +  3CS'  +  12AS. 

The  fourth  species  is  the  scarcest  of  all ;  I  have  only  met  voth 
it  in  small  groups  of  crystals  in  blocks  of  carbonate  of  bme,  which 
are  found  near  Vesuvius.  I  have  found  that  their  chemical 
formula  was  M  S  -f  2  C  S  4-  tj  A  S,  and  I  hare  given  them 
the  name  of  anorthtte. 

I  shall  now  describe  the  principal  properties  of  these  four 
species.  In  the  description  of  the  crystals  I  have  only  given 
the  primitive  form,  the  signs  of  the  secondary  planes,  and  the 
principal  angles.  I  have  thought  it  useless  to  describe  more 
minutely  the  secondary  crysttSs.*  The  figures  I  have  given, 
especiaUy  when  compared  with  their  signs,  are  perfectly  suffi- 
cient to  form  an  exact  idea  of  the  relative  situatioi]  of  these 
planes,  and  of  the  parallelism  of  the  edges.  The  signs  of  the 
secondary  planes  are  given  according  to  the  method  of  Uatiy, 
and  I  have  calculated  them  from  the  angles  of  the  primitive 
form,  which  I  have  measured  with  as  much  exactness  as  possi- 
ble, by  means  of  spfaencal  trigonometry,  and  by  the  parallelisms 
of  the  edges.  But  the  primitive  forms  of  these  species  being 
doubly  oblique  prisms,  the  theory  of  which  is  not  yet  perfectly 
known,  their  determinatioa  depeuds  on  five  measurements,  while 
the  determination  of  obhque  rhombic  prisms  depends  only  on 
two :  it  is  for  that  reason  that  I  can  only  consider  the  angles  I 
have  given  aa  approximations  not  very  far  from  the  truth. 

The  specific  gravity  has  been  determined  with  care.  When  I 
bad  only  small  crystals  to  examine,  I  weighed  some  of  them  in 
a  small  fiask  of  glass,  the  weight  of  which  both  in  water  and  in 
mr  was  subtracted  from  the  weight  of  the  flask  containing  the 
small  crystals,  and  weighed  under  the  same  circumstances.  I 
have  given  the  temperature  of  the  water  I  used  in  my  experiments, 
I  have  not  reducea  my  results  to  the  same  temperature,  because 
they  would  be  but  ver^ little  altered  by  that  reduction. 

The  hardness  of  all  the  species  described  is  less  than  that  of 
quartz,  and  differs  but  little  from  that  of  felspar.  Albite  has  in 
general  appeared  to  me  to  be  the  hardest,  and  labiador  the 
softest. 

First  SpecUi. — Felspar. 

The  system  of  crystaJHization  is,  according  to  M,  Weiss,  bino- 
sin^ulaire.  The  primitive  form  is  an  oblique  rhombic  prism,  in 
«hich  the  ratio  of  the  three  dimensions  which  are  perpendicular 
to  each  other,  and  equal  to  the  diagonals  of  the  section  perpen- 
dicular to  the  lateral  edges,  and  to  the  l^^gfh  of  one  of  these 
edges  is  =  vM3":  ^/'WlS  -.  v'"3,  .^ 

The  chemical  formula  is,  according  to  Benelius,  K  S'  -h 

•  Tht  figium  ef  cT}Walt  we  not  >U  giTBti  in  iIn  tnutiht)«i.«dHW. 
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3  A  S*.    If  we  calculate  from  this  formula  the  proportion  of  the 
coii8.tttttent  parts,  we  find  that  100  parts  of  felspar  contun 

Silex 66*94 

Alumina. 17-76 

Potash 1»31 

Observations, — Although  felspar  is  common,  yet  it  is  rarely 
met  with  in  such  perfectly  brilliant  crystals  as  are  necessaiy- 
for  measurement  by  the  reflecting  goniometer  The  collection 
of  minerals  in  the  University  of  Berlin,  which  is  extremely  rich 
in  crystals  of  felspar,  does  not  contain  a  specimen  the  ciystals  of 
which  could  have  been  measured  by  that  instrument.  The  best 
for  that  purpose  with  which  I  am  acquainted  are  the  crystals  of 
glassy  felspar  from  Vesuvius,  and  I  have  measured  the  angles  of 
some  whicn  differ  a  little  from  those  given  by  M.  Weiss.  Ihave 
found  for  instance  the  obtuse  incidence  of  the  lateral  planes  of 
the  primitive  to  he  119°  18',  and  that  of  the  base  of  the  primitive 
upon  one  of  the  lateral  planes- 112°  14^'*.  These  measurements, 
however,  I  did  not  consider  assufficiently  exact  to  ground  my 
calculations  upon. 

I  was  rather  surprised  by  what  I  found  to  be  the  speciKc  gravity 
of  the  felspar  of  Baveno.  I  had  weighed  it  severe!  times,  and 
1  had  chosen  not  only  the  hemitrope  crystals  which  are  so  fre^ 
quently  met  there,  but  also  simple  crystals  which  are  perfectly 
pure,  and  did  not  appear  to  contain  any.  foreign  substance.  The 
results  I  obtained  were-  always  the  same,  and  I  was  induced  to 
think  that  the  composition  orthe  crystals  of  Baveno  differed  from 
that  of  felspar,  and  that  since  ihe  crystallisation  was  perfectly 
the  same  in  both,  some  isomorphous  principle  -was  replaced  by 
another.  I,  therefore,  analyzed  a  crystal  from  Baveno.  In 
fusing  it  with  carbonate  of  potash,  and  in  treating  it  in  the 
usual  manner,  I  found  the  proportion  between  the  silex  and 
the  alumina  exactly  the  same  as  that  which,  exists  in  common 
felspar;  so  that  though  I  had  not  separated  the  potash,  1 
thought  I  had  no  reason  to  suppose  the  composition  different 
from  other  felspars. 

Second  Species. — AlbiU. 

The  primitive  form  of  albite  is  a  doubly  obhque  prism  (Plate 
XXV),  figs.  1,  2.  llie  planes  M  and  T  of  which  are  inclined 
at  an  angfe  of  1 17°  53' ;  the  planes  M  P  form  angles  of  93°  Sft* 
and  86°  24' ;  the  planes  T  and  P  angles  of  116°  6'  and  64°  55'. 
The  section  perpendicular  to  the  planes  M  and  T  is  an  oblitjue- 
angled  parallelogram,  fig.  2,  the  obtuse  angle  of  which  is  divided 
by  a  plane  i  prcSuced  by  a  decrement  of  two  rows  along  the 

*  •  Mr.  W.PMUipigi(e»fonheiameiingU6llQaa(yandlia''5'^ 
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edge  0,  into  two  in^lea  of  «0°  8'  end  67°  46',  the  finl  of  wUok 
has  one  of  iti  side*  iituated  in  tbe  plana  M,  nod  the  tecond,  one 
of  its  sides  in  the  plane  T,  The  section  perpendicular  to  the 
planes  M  and  P  is  an  oblique-angle  parallelogram,  the  obtuse 
angle  of  which  is  divided  by  the  plane  n,  prwinced  by  a  decre- 
ment by  one  (ow  on  the  edge  B,  into  two  angles  of  46°  5'  and 
47°  31';  the  first  of  which  corresponds  to  the  edge  of  the  paral- 
lelogram situated  in  the  plane  P  ;  the  other  to  ure  edge  of  the 
parallelogram  situated  in  the  plane  M. 
The  planes  I  have  observed  are 


B    it  (at 


PMT  G,   G.  .HAAB   C  C  (see tgs. 3, 4). 

Incidmces.* 

TonM' 117»  63' 

Ton; 122  16* 

Monf. 119  62> 

Monii 149  12 

ionx 160  40 

M'on/ 148  30 

Ton/. 149  23 

PonT 116  5« 

Pon; 110  61* 

Pono" 122  23* 

Mono' 112  11 

Ponj- 180  6 

Mon» 100  62 

PonM 86  24 

Ponn. 133  65 

Ponjf'.' 97  37 

Tony' 134  32 

Tony 110  29 

Pony 127  S3 

Plant  Angles  of  the  Primitive  Form. 

Those  of  plane  P  119°  12"  and  60°     8' 
M  116    36  63    26 

T    99    46  80     15 

The  cryiitaU  of  albite  are  frequently  or  almost  always  met 
under  the  form  of  hemitropes.t    These  hemitropes  are  formed 

*  1  hmve  msikiid*  the  anglM  frmn  vhich  the  oihen  ua  calculiKd. 

t  I  bond,  baw«Teri  sAerwuda,  that  the  ery Mali  ri  St.  Qothard,  the  pnama  of 
whiebara  ao  ahott  that  the  plaota  of  one  of  the  aumtntta  meet  those  of  the  other,'  are 
vaijlihelj  a]bite:  they  are  met  eommooly  to  auuple  cryatala,  and  achlom  in  haini- 
tii^ea.  Their  pianea  were  not  Butfidcntiv  ijrilliant  to  be  meaaoied  ;  hot  it  ia  lihelj  that 
ther  were  alhite,  aioce,  when  dictated  ui  hydrooblotic  acid,  the;  were  not  dercmpiifd. 
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when  two  eiryitals  are  so  joined  to  eaoli  other  that  the  upper  plane 
of  the  one  is  apf>liBd  tipon  the  inferior  plane  P'  of  the  other,  in 
the  manner  exhibited  by  fig.  3.  The  two  cryatalB  have  gene- 
rally the  tame  size ;  however  all  the  differences  which  are  known 
to  occur  in  the  hemitropes  are  also  met  with  in  this  substance  ; 
frequently  one  of  the  crystaln  is  only  visible  by  a  narrow  line  on 
the  plana  P  of  the  other.  A  third  crystal  ia  often  applied  on  Uie 
aeoond;  and  a  fourth  upon  the  third>  &c.  The  hemitropea 
attached  to  the  matrix  present  always  the  same  end  tipwardfl, 
and  that  ooiresponda  to  the  upper  part  of  fig.  3. 

This  substance  can  be  cleaved  parallel  to  eveiv  plane  of  the 
primitiTe ;  the  cleavage  parallel  to  P  is  the  most  brilliant.  The 
colour  of  the  crystals  is  white  or  reddish-white ;  the  crystals  are 
tranaiucent  or  transparent,  either  wholly  or  in  part  as  in  those  of 
Kerabinsk. 

The  specific  gravity  will  be  found  in  the  following  table  : 

LncaH^.  Wdght  ffwca.     Sp.  gr.    Tan.  Titer. 

Hemitrope  crystals      Kerabinsk  4-808        2-608        20°R. 

Hemitrope  crystals      Kerabinsk  12-711         2-6175      214- 

Id.  reddirfi-white         Arendal  3-692     {2II4        J7, 

The  specific  gravity  has  been  found  before  by 

Eggertz,  that  of  Finbo.  .' 2-612 

E^rtz,  that  of  Broddbo 2-619 

Nordenskiold,  that  of  the  red  aihite 

fromKimito 3^09 

Fioinus,  that  of  the  atbite  of  P«ug.  . .  2-50 

The  result  of  an  analysis  of  tirystalliaed  albite  from  Arsndal, 
decomposed  by  means  of  carbonate  of  potash,  is 

SiUca 68-46  which  contains  Oxygen  34*43'^  12 

Alumim 19-30  9-01  I    3 

Lime 0-68  I 

Oxide  of  iron 0-28  f 


Loss 11-27  taken  aa  soda 2-88J    1 

Another  analysii  in  whidi  I  had  precipitated  the  alomiu  wiUi 
carbonate  of  potash,  gave  the  following  result : 

Silex 68-60 

Alumina,  with  a  little  oxide  of  iron. , .  19-25 

An  andyfliB  with  carbonate  of  barytes,  gave 
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SUex 68-84 

Alumina,  with  a  little  oxide  of  iron  and 

lime 20*53 

Soda 9-12 

!»8-49 
If  the  compositioD  of  albite  ie  calculated  from  the  fonnnla 
Jf  S'  +  3  A  S%    the    following  proportion  of  the  constituent 
parts  is  found 

Silex 69-78 

Alumina. 18*79 

Soda 11*43 

Crystallized  albite  is  found  at  Arendal  in  Norway,  wbere  it  is 
almost  always  accompanied  with  epidote,  according  to  what  I 
hare  seen  at  the  place  itself,  as  well  as  in  private  collectiona.  It 
is  found  also  in  toe  Schmirnerthal,  in  the  Tyrol,  with  carbonate 
of  lime  in  veins  of  carbonate  of  lime;  at  Rohrberg,  near 
Zell,  in  veins  with  quartz,  or  in  gneiss  very  rich  in  quartz, 
accompanied  by  rock  crystal  and  carbonate  of  iron :  it  is  found 
in  the  same  circumstances  at  Gastein,  in  the  country  of  Salz- 
bourg ;  at  Bareges  in  the  Pyrenees,  and  at  Auris  in  Dauphiny, 
in  veins  with  axinite,  anatase,  adularia,  epidote,  asbestus, 
with  which  the  albite  is  sometimes  perfectly  mixed.  As  to 
the  albite  of  Kerabinsk,  in  Siberia,  the  coUection  of  minerals 
in  the  University  of  Berlin^  contains  only  isolated  hemitrope 
crystals,  which  are  of  a  much  larger  size  than  the  others.  Some- 
times the  plane  M  is  one  inch  long,  while  the  other  hemitrope 
crystals  are  never  more  than  a  few  lines.  At  Prudelberg,  at 
Stonsdorf,  near  Hirschberg,  in  Silesia,  albite  is  found  with  fel- 
spar in  veins  of  granite ;  the  crystals  of  felspar  are  flesh-co- 
loured, and  son?.etimes  covered  with  crystals  perfectly  white,  or 
of  the  same  colour  as  those  of  albite.  The  ciystals  of  felspar  of 
Baveno  are  also  frequently  accompanied  by  some  small  whitish 
crystals,  which  commonly  are  not  felspar,  but  albite.*' 

Obaervatiom. — The  crystals  of  albite  are  easily  distincuished 
by  their  hemitropes,  and  the  re-entering  angles  formetl  by  the 
planes  P.  If  the  crystals  -of  felspar  were  grouped  in  the  same 
way,  the  similar  planes  of  the  two  crystals  would  be  parallel, 
since  in  felspar  the  planes  M  and  P  are  at  right  angle  to  each 
other,  and  could  never  form  re-entering  angles ;  the  ancdogous 
hemitrope  crystals  of  felspar,  such  as  those  of  Carlsbad,  can 
only  be  formed  as  it  has  been  demonslratedby M.Weiss,  when 
two  crystals  are  grouped,  either  with  their  right  planes  M,  or 
with  their  left  planes  M.  So  that  the  faces  P  of  cleavage  are 
situated  on  opposite  sides  in  the  two  crystals,  while  in  albite 
the  planes  P  of  the  two  crystals  are  situated  on  the  same  side. 
*  If  (be  Bbovc-menlioned  ciyitali  of  St.  Golhaid  tie  albiu.  , 
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Albite  offers,  however,  sDtnetimes  crystals  which  are  grouped  in 
a  manner  analogous  to  the  hemitrope  crystals  of  felspar.  They 
are  joined  to  each  other  by  their  planes  M,  and  consequen^y 
have  their  planes  P  on  difierent  sides  ;  but  in  this  case  the  two 
crystals  are  attached  by  their  other  faces  to  other  crystals  in  the 
common  way ;  so  that  the  whole  ia  only  an  hemitrope  formed 
by  two  different  hemitropes  which  are  grouped  in  the  same 
manner  as  the  two  simple  crystals  which  form  the  hemitrope 
crystals  of  felspar  of  Carlsbad. 

Although  albite  is  found  massive,  it  is  always  radiated,  never 
in  laminffi,  and  that  distinguishes  it  essentially  from  lelspar. 
It  may  always  be  admitted,  therefore,  that  the  felspar  which  is 
met  in  this  state  is  not  felspar,  but  albite.  The  palmed  felspar 
of  Johann  Georgenstadt  in  Saxony,  distinguished  by  Werner,  is 
among  those  of  this  kind  the  most  known  in  Germany :  how^ 
ever,  some  doubts  may  be  entertained  concerning  severa  speci- 
mens of  various  localities  contained  in  the  collection  of  mineralB 
at  Berlin. 

Besides  the  albite  of  Arendal,  I  have  analyzed  that  of  Sali> 
boui^.  Some  circumstances  have  prevented  me  terminating  the 
analysis  of  it ;  however,  I  have  obtained  soda,  and  the  same 
quantity  of  silex,  as  in  the  analysis  of  the  albite  of  Arendal. 

The  sulphate  I  had  obtained,  and  which  I  had  crystallized 
with  a  great  deal  of  care,  gave  me  crystals  perfectly  similar  to 
those  of  sulphate  of  soda.  When  exposed  to  the  atmosphere, 
they  fail  to  powder,  and  treated  by  the  solution  of  platina,  by 
tartaric  acid,  and  by  sulphate  of  alumina,  they  exhibited  the 
same  properties  as  sulphate  of  soda.  Having  mixed  a  solution 
of  these  crystals  with  a  solution  of  chloride  of  platinum  in  alco- 
hol, it  remained  perfectly  limpid,  and  evaporated  to  dryness,  and 
left  a  mass  perfectly  soluble  in  alcohol.  A  solution  of  these 
crystals  into  whico  I  had  put  tartaric  acid,  retained  its 
limpidity.  In  mixing  this  with  sulphate  of  alumina  and  alcohol, 
I  obtained  regular  octohedrons  perfectly  well  crystallized,  which 
I  con^der  as  sulphate  of  alumina  and  soda ;  because  when 
opposed  to  the  atmosphere,  they  were  reduced  to  a  fine  powder, 
and  are  thus  sufficiently  distinguished  of  sulphate  of  alumina  and 
potash,  which  mixed  with  alcohol  was  immediately  precipitated 
m  a  state  of  powder. 

In  analyzing  albite  with  carbonate  of  barytes,  I  have  found  a 
loss  of2-J- per  cent.  It  is  undoubtedly  soda  which  suffers  this  loss; 
-this  appears  to  me  so  much  the  more  likely,  for  I  obtained  silex 
and  alumina  in  the  same  propovtions  as  in  analyzing  albite  with 
carbonate  of  potash,  and  the  result  was  the  same  in  calcu- 
la^ng  the  proportion  of  these  two  bodies  from  the  same  chemical 
formula.  I  could  not  repeat  the  analysis,  because  I  had  used 
all  I  had  of  the  substance  to  determine  the  nature  of  the  alkali 
contained  in  albite,  and  for  the  analysis  with  the  carbonate  of 
potash^    . 
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Third  Sptdes.—Ldbradot. 
.  This  labttaocs  is  Terr  Kidom  met  in  regnlu  o^etals.  There 
is  only  one  specimen  in  the  collection  of  minerals  et  the  tloiver- 
sity  of  Serlin  {  and  although  it  is  poisihle  to  determine  the  form 
of  it,  which  shows  great  analogy  with  felspar,  the  angles  can- 
not he  measured.  The  modihcations  appear  to  be  the  same  bb 
thoflti  of  fslspar.  It  cleaves  easily  in  two  directions,  in  one  of 
which  the  face  obtained  by  cleavage  is  perfectly  brilliant ;  the 
difference  between  the  degree  of  brilliancy  of  mese  two  cleav- 
ages denotes  a  difference  between  kbrador  and  felspar. 
Moreover  those  two  cleavages  are  not  obviously  at  right  angles 
to  each  other.  I  have  found  their  inclinadon  to  he  93j.°  and  864°. 
I  could  not  measure  more  exactly  the  incidence  of  these  two 
cleavages  on  account  of  the  dulness  of  one  of  them.  There  is  a 
third  deavBge  "till  more  imperfect,  and  which  correspoads  with 
one  of  aQorthite,  but  not  with  any  of  albite. 

Thiu  lamina  of  labrador  are  of  a  whitish-grey;  the  fine  reflec- 
tion of  light  Wbicti  distinguishes  this  substance  is  given  by  one 
of  the  cleavages. 

The  specific  gravity  of  a  fragment  of  labrador  (from  Labrador, 
in  Amenca)  weighing  I0'676  f^n,  was  found,  using  water  at  the 
'temperature  <rf  18"  R.  ».  2-7025. 

Tne  specific  gravity  of  a  fragment  weighing  12*068  gr.  from 
the  same  locality,  using  water  at  the  temperature  of  174*  R.  cs 
2-696. 

According  to  Brisson,  ^  2'692. 

According  to  Klaproth,  =  2-^0. . 

Specific  gravity  of  thti  labrador  ftom  IngremaQie>  according 
to  Klaproth,  =  2-760. 

One  hundred  parts  of  labrador  from  Lahnidor,  and  as  equid 

Juantity  of  labrador  from  IngrenOuiie,  contain,  according  to 
Japroui, 

IitbndDc  tmn  LtbndiiT.'  Labiadni  fiaia  Inpciiiaiue. 


SileK 55-75  

55-00 

Alumina. ....  26-50  ' 

24*00 

Oxide  of  iron.    1-25  

5'26  ■ 

Water 0-JO  

0-50 

99-00  98-50 

BeraeliushoB  cidculated  from  these  analyses  the  mineralogical 


NS' +3CS' +  12AS. 
O^rfdh'offs.— Labrador  and  felspar  present  similar  charac- 
ters with  the  blowpipe ;  and  for  this  reason  Beraelius  was  induced 
to  suppose  tliat  the  mineral  analyzed  by  Klaproth,  under  the 
name  of  labrador^  was  iridescent  parenthine,  witJi  wlu«h  it  hu 

D„l,:.cbyG0C>^lc 


1894.1  A&ite,  Lahntdor,  attd  Anort^tt,  57 

great  analogy  of  Con^HMitioiii  Howeyer,  an  analjrsis  Undertaken 
By  my  brotaer,  gave,  excepting  a  greater  quantity  of  alumina, 
almost  the  same  results  as  that  of  Klaproth;  Tblb  chemist  has 
already  demonstrated  that  the  iridescent  felapar  ftom  Priedricfa- 
warn,  in  Norway,  cannot  be  ranked  in  this  uass ;  it  is  also  dis- 
tinguished from  it  by  the  incidence  of  the  two  faces  of  cleavage 
which  is  equal  to  90°.  The  acids  act  upon  this  mineral  in  a 
different  manner  than  upon  felspar  and  albite ;  for  concentrated 
hydrochloric  acid,  according  to  Fuchs,  entirely  decomposes 
labrador,  and  has  no  action  upon  felspar  or  albite. 

Foitrtk  Species. — Anorthite. 
The  primitiTe  form  of  anorthite  is  a  doublv  oblique  prism, 
fig- fir  ^,  in  which  ^e  planes  M  and  T  are  inclined  at  an  angle 
of  1 17°  28' ;  the  planes  M  and  P  at  an  an^e  of  94°  12',  and  the 
planes  T  and  P  at  an  angle  of  1 11°  57'.  The  section  perpendi- 
cular to  the  planes  M  and  T  is  an  oblique  angled  parallelogrua, 
Hie  obtuse  angle  of  which  of  117°  2H'  is  divided  by  the  plane 
produced  by  two  rows  in  breadth  on  the  edge  G  into  tvro  anslei, 
the  one  of  59*  SIT  and  the  other  of  57°  68' ;  the  first  of  which 
has  one  of  its  sides  in  the  plane  T,  and  the  other  one  of  its  sides 
in  the  plane  M.  The  section  perpendicular  to  the  planes  M  and 
P  ia  an  oblique  angled  parallelogram,  the  obtuse  angle  of  which 
eqnal  to  91°  12'  is  divided  by  a  plane  produced  by  a  decrement 
by  one  row  on  the  edge  B  of  the  primitive  into  two  angles,  the 
one  of  46°  47',  and  the  other  of  47°  25' ;  the  first  of  which  has 
one  of  its  sides  in  the  plane  P,  and  the  other  one  of  its  sides  in 
the  plane  M.    Tlie  planes  I  have  observed  are : 

PMT.a«GH«TB6AAA6A*A.O«AE*(fig«.7,8,d). 

tnddettcet. 

TonM 117°  28' 

Ton/ 120  30 

M'on/ 122  2 

Monx 149  1 

Tons 148  27 

M'on/ 150  33 

Pony* 98  29 

Ponx' 128  27 

Ponj' 145  12. 

Pont 138  46 

Pono' 121  60 

Pona' 94  53 

P  on  m 134  46 

fob/ 151  28 

PonM 85  48* 

Ponn 133  15» 
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■    Pone.. 137"  22' 

PonT 110    67 

Ponn' 126    38 

Mono' , 115    20 

Monw' ,122    45 

M'onm 116     12 

Ponw' 91    66 

Moot)' 141    64      ' 

Voavf 98    37 

M'onw'. 141    22  , 

Plane  Angles  of  the  Primitive  Form. 
Those  of  plane  P  121"  33' and  68°  27' 
M  116    16  63    45 

T  106    42  73    18 

Aaorthite,  &a  well  as  albite,  althongh  not  quite  ho  frequently, 
presents  also  hemitrope  crystals,  I  have  not  given  drawings  of 
them,  because  they  are  formed  exactly  according  to  the  same 
laws.  This  suhstance  can  be  cleaved  parallel  to  the  planes  P 
and  M  with  equal  facility.  I  have  not  been  able  to  obtain  a 
cleavage  parallel  to  the  plaiie  T,  and  I  have  chosen  it  for  one  of 
the  pnmitive  plaoes  in  preference  to  the  plane  /,  because  it  is 
generally  ranch  more  brilliant.  The  fracture  in  other  directions 
IS  conchoidal.  The  lustre  of  the  cleavages  is  pearly,  and  that 
of  the  conchoidal  fracture  vitreous. 

Anorthite  Is  found  sometimes  crystallized  in  small  masses. 
The  crystals  are  perfectly  clear  and  transparent,  but  very  smaU. 

The  specific  gravity  of  several  fragments  weighing  1-463  gr. 
by  using  water  at  the  temperature  of.  14°  R.  has  been  found 
-equal  to  2-763. 

That  of  small' crystals  weighing  0-316  gr.  mixed  with  a  small 
quantity  of  pyroxene,  by  using  water  at  17*  R.  was  found  equal 
to  2-656.         •     . 

Concentrated  hydrochloric  acid'entirely  decomposes  anorthite. 
I  have  found  100  parts  of  anorthite,  the  specimens  of  which,  as 
well  as  those  of  albite,  I  had  obtained'  through  the  kindness  of 
Mr.  Weiss,  from  the  collection  of  minerals  in  the  University  of 
Berlin,  composed  of ' 

Siiex 44-49  which  contains  oxygen  22-38  ~\  1 1 

Alumina 34-46.  16096"t  k-^oc      q 

Oxide  of  iron......    0-74      0-23  /-••••: ib-S2b  \    S 

Lime 15-68  4-40        2 

Magnesia 5-26 .  2-04  J    1 

Another  analysis  iii  which  I  had  only  0-6  gr.  to  examine  gave, 
however,  similar  results,  and  consequently  the  mioeralogical 
formula  is 

M  S  +  2  C  S.  +  8  A  S  ' 
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when  one  part  of  8  A  S  is  replaced  by  F  S.  Anorthite  has  only 
be«i  foima  hitherto  in  masses  of  carbonate  of  lime  -  at  Mount 
Somma,  near  Vesuvius,  where  it  is  accompanied  only  by  gre«n 
translucent  pyroxene. 

Observatiojis, — The  mineralogical  formula  indicated  above^ 
appears  to  be  the  result  of  the  analyses :  I  cannot,  however, 
warrant  its  exactness,  because  I  could  only  operate  upon  very 
small  qaantides ;  the  first  time  with  0*628  gr. ;  the  second,  time 
with  1-482  gr. :  it  is  the  result  of  this  last  analysia  I  have  ^ven. 
The  formula  would  be  analogous  to  other  formulae  already  known, 
if  there  was  9  A  S,  instead  of  8  A  S.  Then  it  would  be  the 
same  as  thatofmeionite  and  paranthine,  the  formula  of  which  is 
C  S  -]-  3  A  S,  with  this  difference,  however,  that  one<third  of 
C  S  in  anorthite  would  be  replaced  by  M  S.  Anorthite  would 
then  be  referred  to  meionite,  in  the  same  manner  as  idocrase  is 
to  garnet,  or,  according  to  my  brother's  analysis,  pyroxene  to 
woUastonite. 

I  have  provisionally  given  the  name  of  anorthite  to  this  mine- 
ral, derived  from  mipSo;,  which  signifies  without  right  angles ; 
because  its  crystalline  form  ia  principally  distinguished  from 
felspar,  in  not  being  at  right  angles  to  each  other.  Haiiy,  to 
whom  the  name  of  felspar  did  not  seem  proper,  had  suggested 
for  this  mineral  the  name  of  orthose,  from  two  of  its  clearag'ea. 
being  at  right  angles  to  each  other. 


Article  XII. 


Observatiom  on  the  preceding  Paper,  with  an  Account  of  a  new 
Mineral.    By  M.  Levy,  MA.  of  the  Academy  of  Paris. 

(To  the  Editor  of  the  Armals  of  Philosophy.) 

SIB,     ,  itcc.  so,  IftiS. 

Since  the  notice  you  inserted  in  one  of  the  preceding  numbers 
of  the  Annals  of  Philosophy  of  the  division  I  had  made  of  the 
specimens  commonly  ranked  under  the  name  of  felspar,  into  two 
distinct  species,  viz.  felspar  and  cleavdandite,  I  have  seen  in  the 
last  number  of  the  fVnnftles  de  Chimie  a  paper  by  M.  Rose,  of 
Berlin,  upon  the  same  subject.  An  abstract  of  this  paper  is 
inserted  in  the  present  number  of  the  Annals,  and  contains,  in 
addition  to  the  essential  part  of  what  I  intended  to  publish,  not 
only  oew  analyses  of  both  felspar  and  cleavelandite,  and  their 
specific  gravities,  but  also  the  complete  determination  of  two 
new  species,  viz.  labrador  aod  anorthite.  In  consequence  oC 
this,  I  shall  limit  what  I  proposed  to  send  you,  to  a  very  few 
observations,  which  M.  Rose's  paper  does  not  render  useless. 
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M.  R(»*h&i  ftddttted,  aa  appears  fVom  h  determiaation  ofWaiu. 
KQ  oblique  rhomSic  priam  for  tho  pnmitiTe  of  felBpsr.  I  hM 
uautDUd  the  sunfe  form,  from  thft  tAnerratidn  of  the  ctyitaU  of 
that  substance  I  had  aa  opportunity  of  examioing  in  Mr,  Ton 
ner'a  collection,  as  welt  to  irota  the  tery  tignrea  ffireti  by  Haiiy, 
and  the  meluurements  given  bdth  by  him  end  Mr.  W.  PhilliiM. 
M.  Rose  has  not  stated  the  reasons  which  indttced  Weils  to  alter 
the  determinatloa  of  Hauy ;   and  as  I  believe  they  are  not 

Snerally  knoim,  since  Mr.  Brooke  and  Mr.  W.  Phillips,  in  their 
«  publicationB,  hare  adopted  the  primitive  form  of  Haiiy,  I 
•koU  brie8y  explain  by  what  coaBldemtione  I  was  l«d  to  the 
same  result  a&  Weiaa.* 

On  looking  at  the  Sgures  given  by  Hauy  in  the  last  edition  of 
hit  treatise  on  mineralogy,  as  welt  as  on  looking  at  any  crystal 
of  felspar,  it  will  easily  oe  eeen  that  every  one  of  them  may  be 
derived  from  an  oblique  rhombio  prism,  the  lateral  planea  of 
which  would  be,  for  instance,  the  plane  he  has  marked  /,  and 
the  face  opposite  and  parallel  to  T,  and  the  base  the  plane  P.  If 
the  primitive  were  not  such  an  oblique  rhombic  prism  as  I  have 
just  described,  one  would  expect  to  meet  With  a  crvBtfll  contain- 
ing the  fkce  T  without  the  face  /,  or  the  modification  x  without 
the  modification  z',  or  *  without  »',  or  n  without  «',  but  the  con- 
■tant  simultuieouB  occurrence  of  these  groups  of  modifications 
perfectly  symmetrical  relative  to  the  planes  P,  I,  T,  both  in  their 
positions  and  incidences,  is  certain^  decisive.  Moreover,  in 
the  form  I  have  adopted,  if  a  cleavage  be  found  parallel  to  M,  it 
must  be  at  right  angles  to  the  base  P,  because  M  is  equally 
inclined  upon  /  and  T,  or  becaose  it  is  parallel  to  a  plane  through 
the  oblique  diagoimls  of  the  bases.  This  cleavage,  as  it  is  well 
known,  exists  in  felspar,  and  is  found  perpendicular  to  P.  This 
angle  of  90*  would  again  be  a  Very  singular  ocourrenee  if  the 
primitive  were  a  doutuy  oblique  prism.  The  only  argmnent  in 
favour  of  Haiiy'a  determination  is,  his  assertion  that  there  is  a 
cleavage  parallel  to  T,  and  none  parallel  to  /,  as  should  be 
the  case,  if/,  as  I  have  assumed,  was  one  of  the  lateral  primitive 
planes  symmetrical  to  T.  To  this  may  be  answered  that  even 
the  cleavage  parallel  to  T  is  in  most  cases  very  difficult  to  obtain, 
^at  this  is  not  the  only  example  of  an  oblique  rhombic  prism, 
in  which  one  of  the  lateral  planes  is  more  easily  obtained  by 
cleavE^e  than  the  other.f  It  is  the  case,  for  instance,  in  chro- 
mate  of  lead.  Moreover,  in  some  of  the  fleah-coloured  speci- 
mens, I  have  succeeded  in  obtaining  a  cleavage  paL'allel  to  /,  by 
detaching  first  a  thin  lamina  parallel  to  P.  Finally,  Haiiy  men- 
tions the  primitive  he  has  adopted  as  one  of  the  forms  offered 
by  nature  :  Uiis  form  I  have  never  seen ;  and  I  doubt  very  much 
ito  existence,  because  it  could  not  be  derived  from  an  oblique 
rhombicprism  from  which  all  the  others  are  so  obviously  deduced. 
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The  form  M.  Rose  has  taken  for  the  primitiTe  of  ci«BTeUiid)t« 
differs  only  in  its  angles  from  that  I  hiicl  assumed-  He  gjvfls  for 
the  incidence  of  T  on  M  117"  63'.  I  have  cODBtantly  Tound  it 
npoQ  brilliant  cleavage  plaam  119°  3(y,  or  between  119°  SO' and 
l20°,  which  makes  a  difference  of  2*  between  our  measure- 
ments; mine  aerees  with  that  obtained  by  Mr,  Brooke,  and  F 
believe  also  by  Mr.  W.  Phillips.  This  difference  will  ot  course 
cbang[e  most  of  the  angles  calculated  by  M.  Elose,  but  not  so 
matenally  as  to  make  it  necessary  to  trouble  you  with  the  result 
of  my  own  calculations. 

The  flat  crystals  from  St.Gothard  are,  as  M.Rose  had  suspected, 
cleavelandite.  It  was  indeed  the  observation  of  specimens  of 
that  locality  which  are  not  hemitrope,  as  moat  crystals  of  that 
substance  are,  tbatled  me  to  the  distmction  of  the  two  substances, 
and  which  gave  me  the  best  data  for  the  determination  of  the 
primitive  form.  Mr.  Turner's  collectioD  contains  a  great  varie^ 
of  forms  of  that  locality ;  one  of  the  most  complicated  I  have 
represented  in  tig.  10.  In  some  of  the  crystals,  the  planes  I 
have  marked  tP^  and  d'  are  wanting,  and  then  the  ciystal  has 
precisely  the  same  form  as  some  of  the  varieties  of  felspar.  In 
the  same  collection  are  found  crystals  which  are  not  hemitrope, 
from  the  Tyrol  and  from  Siberia,  Those  from  this  last  locality 
are  very  large,  and  contain  only  the  modifications^  m  t  and  o* 
or  0%  and  the  figure  of  the  plane  m  is  triangnlar.  However,  most 
of  the  crystals  are  hemitrope,  but  their  form  is  generally  much 
'  more  complicated  than  those  M,  Rose  has  figured.  He  says  in 
his  paper  (his  substance  is  never  found  laminar,  but  from  North 
America,  and  from  Silesia.  I  have  seen  specimens  in  large 
laminae,  each  of  which  is  formed  by  the  iuxta-position  of  two 
laminse  parallel  to  the  face  T  of  the  primitive,  so  as  to  present, 
when  cleaved  parallel  to  P,  the  same  re-entering  an^es  offered 
by  the  hemitrope  crystals  of  that  substance, 

1  shall  feel  obhged  if  you  can  spare  room  for  a  short  descrip- 
tion of,  I  believe,  a  very  scarce  and  new  mineral  from  Vesuvius. 
I  have  observed  it  upon  a  specimen  Mr.  Heuland  purchased  at 
the  sale  of  Mr.  Desse,  to  add  to  his  private  collection.  This 
substance  occurs  in  small  brilliant  colourless  and  translucent 
crystals.  They  are  sufficiently  hard  to  scratch  rock  crystal. 
Mx,  Children,  who  kindly  undertook  to  examine  a  small  quan- 
tity of  it,  found  it  to  be  mostly  composed  of  silex  and  i°BLg- 
nesia.  TTie  only  form  I  have  observed  is  represented  by  fig.  12, 
and  the  crystals  cleave  easily  in  the  direction  of  the  plane  p. 
The  angles  I  have  measured  with  the  refiecting  goniometer  led 
me  to  adopt  for  the  primitive  form  of  this  substance,  a  right 
rhombic  prism,  fig,  11,  the  lateral  planes  of  which  oorre« 
spond  to  the  planes  marked  m  in  fig.  13,  and  the  base  to  the 
clflftvage.    The  incidence  of  the  twolaleial  plane*  of  the  prinuh 
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the  IB  128**  64','  &nd  the  ratio  of  one  side  of  the  base  to  the 
height  neariy  that  of  4  to  7.    The  other  incidences  are : 

<y,  p)  ^  126°     6' 
<6',g')=  110    23. 

This  BubBtance  is  accompanied  by  pleonast  and  olive-green 
pyroxene. 

I  have  chosen  for  it  the  name  offorsiertte,  in  honour  of  the 
late  Mr.  Forster,  who  has  so  mtich  contributed  to  the  advance- 
ment of  mineralogy  by  his  extensive  connections  in  that  branch 
of  science  in  every  part  of  the  world,  and  by  having  laid  the 
foundation  of  one  of  the  finest  private  collections,  now  in  the 
possession  of  Mr,  Heuland. 


Article  XIII. 

Analyses  of  Books. 


Philosophical  Transactions  of  the  Royal  Society  of  London,  for 

The  following  are  the  papers  contained  in  this  unusually  volu- 
minous part  of  the  Philosophical  Transactions. 

XIII.  On  a  new  Phenomenon  of  Eleclromagnethm.  By  Sir 
Humphry  Davy,  Bart.  Pies.  RS. 

We  have  reprinted  this  communication  in  the  present  number 
of  the  Annals. 

XIV.  On  Fluid  Chlorine.  By  M.  Faraday,  Chemical  Assist- 
ant in  the  Royal  Institution.     Communicated  by  Sir  H.  Davy. 

In  the  next  number  of  the  Annals,  we  intend  giving  a  full 
account  of  the  contents  of  this  paper,  as  well  as  of  another,  by 
the  same  chemist,  on  the  Liquefaction  of  other  Gases. 

XIV.  On  the  Motions  of  the  Eye,  in  Illustration  of  the  Uses  of 
the  Muscles  and  Nerves  of  the  Orbit.  By  Charles  Bell,  Esq. 
Communicated  by  Sir  H.  Davy. 

A  brief  abstract  of  this  valuable  paper  will  be  found  in  the 
report  of  the  proceedings  of  the  Royal  Society  in  the  Annals 
for  May,  1823 ;  but  we  extract  the  section  "  On  the  two  condi- 
tions of  the  eye,  its  state  of  rest,  and  of  activity,"  on  account  of 
the  peculiarly  important  nature  of  its  contents. 

'I  The  eye  is  subject  to  two  conditions  :  a  state  «f  rest  with 
entire  obLvion  of  sensation,  and  a  state  of  watchfulness,  during 
which  both  the  optic  nerve  and  the  nei-ve  of  voluntary  motion  are 
in  activity.  When  the  eye  is  at  rest,  as  in  sleep,  or  even  when 
the  eye-lids  are  shut,  the  sensation  on  the  retina  being  then 
neglected,  the  voluntaiy  muscles  resign  their  office,  and  the 
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iDToluDtaiy-  mnscles  draw  the  pupil  under  the  tipper  eye-lid. 
This  is  the  condition  of  the  organ  during  perfect  repose. 

"  On  the  other  hand,  there  is  an  inseparable  connexion  be- 
tween the  exerciBe  of  the  sense  of  vision  and  the  exercise  of  the 
voluntary  muscles  of  the  eye.  When  an  object  is  seen,  we 
enjoy  two  senses .-  there  is  an  impression  upon  the  retina ;  but 
we  receive  also  the  idea  of  position  or  relation  which  it  is  not  the 
office  of  the  retina  to  give.  It  is  by  the  consciouBness  of  the 
degree  of  effort  put  upon  the  voluntary  muscles,  that  we  know 
the  relative  position  of  an  object  to  ourselves.  The  relation 
existing  between  the  office  of  the  retina  and  of  the  voluntaiy 
muscles,  may  be  illustrated  in  this  manner. 
'  "  Let  the  eyes  be  fixed  upon  an  illuminated  object  ontil  the 
retina  be  fatigced,  and  in  some  measure  exhausted  bv  the 
image,  then  closing  the  eyes,  the  figure  of  the  object  will  con- 
tinue present  to  them :  and  it  is  quite  clear  that  nothing  can 
change  the  place  of  this  impression  on  the  retina.  But  notwith- 
standing that  the  impression  on  the  retina  cannot  be  changed, 
the  idea  thence  arising  mav-  For  by  an  exertion  of  the  volun- 
tary muscles  of  the  eye-ball,  the  body  seen  will  appearto  change 
its  place,  and  it  will,  to  our  feeling,  assume  difFerent  positions 
according  to  the  muscle  which  is  exercised.  If  we  raise  the 
pupil,  we  shall  see  the  body  elevated,  or  if  we  depress  the  pupil, 
we  shall  see  the  body  placed  below  us  ;  and  all  this  takes  place 
while  the  eye-lids  are  snut,  and  when  no  new  impression  is  con- 
.  veyed  to  the  retina.  The  state  of  the  rqtina  is  here  associated 
with  a  consciousness  of  muscular  exertion ;  and  it  shows  that 
vision  in  its  extended  sense  is  a  cdmpound  operation,  the  idea 
of  position  of  an  object  having  relation  to  the  activity  of  the 
muscles. 

"  We  may  also  show,  by  varying  this  experiment,  that  an 
agitated  state  of  the  muscles,  or  a  state  of  action  where  the 
muscles  are  at  variance  or  confused,  ailects  the  idea  of  the 
image.  If  we  look  on  the  luminous  body  so  as  to  make  this 
impression  on  the  retina,  and  then  cover  the  face  so  as  to  exclude 
the  light,  keeping  the  eye-lids  open,  and  if  we  now  squint,  or 
distort  the  eyes,  the  image  which  was  vividly  impressed  upon 
the  retina  instantly  disappears  as  if  it  were  wiped  out.  Does 
not  this  circumstance  take  place,  because  the  condition  of  the 
muscles  thus  unnaturally  produced,  being  incongruous  with  the 
exercise  of  the  retina,  disturbs  its  operation?" 

"  If  we  move  the  eye  by  the  voluntary  muscles,  while  this 
impression  continues  on  the  retina,  we  shall  have  the  notion  of 
place  or  relation  raised  in  the  mind ;  but  if  the  motion  of  the 
eye-ball  be  produced  by  any  other  cause,  by  the  involuntary 
muscles,  or  oy  pressure  from  without,  we  shall  have  no  corre- 
sponding change  of  sensation. 

"  If  we  make  the  impression  on  the  retina  in  the  manner 
deacnbed,  aod  abut  the  eyes,  the  image  will  not  be  elevated, 
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EdtbousH  the  pupib  be  actually  raiee^,  as  it  ia  tboif  conditioo  to 
be  when  the  eyes  are  ehut,  becauae  there  ia  here  na  aeoBe  of 
Toluatary  K^ertiQii.  If  we  sit  at  some  distaDce  from  a  lamp 
which  has  a  cover  of  ground  glaaa,  and  fix  the  eye  on  the  oentra 
of  it,  and  then  shut  the  eye  aiiti  contemplate  the  phaotom  in  tha 
eye ;  and  if,  while  the  image  coatinues  to  be  present  of  a,  im» 
blue  colour,  we  press  the  eye  aaide  with  the  finger,  we  shall  not 
move  that  phantom  or  image,  although  the  circle  of  light  pro- 
duced by  the  pressure  of  the  finger  against  the  eye-ball  mores 
with  the  motion  of  the  finger. 

"  May  not  this  be  accounted  for  in  this  maimer :  the  motion 
produced  in  the  eye-ball  not  being  performed  by  the  appropriata 
org&BB,  the  roluDtaiy  muscles,  it  conveys  no  sensation  of  change 
tq  the  senaoriuoi,  and  ia  not  aasociated  with  the  impression  on 
the  retina,  so  as  to  affect  the  idea  excited  in  the  mind  ?  U  is 
owin^  to  the  same  cause  that,  when  looking  on  the  lawp,  by 
preaamg  one  eye,  we  can  make  two  images,  and  we  can  make  tb« 
one  move  over  the  otjier.  But,  if  we  have  received  the  impreaaioD 
on  the  retina  so  as  to  leave  the  phantom  visible  when  the  eye^lida 
are  shut,  we  cannot,  by  pressing  one  eye,  produce  aqy  such 
effect.  We  cannot,  by  any  degree  of  pressure,  make  th^  image 
appear  to  move,  but  the  inetant  that  the  eye  moves  by  ita  volun- 
tary muscles,  tne  image  changes  its  places  that  ii,  we  produce 
the  two  lensations  necessary  to  raise  this  idea  in  the  wind  ;  Wft 
have  the  sensation  on  the  retina  combiaed  with  thb  consdoaa- 
aeas  or  sensation  of  muscular  activity. 

"  These  experiments  and  this  explanation  of  the  effect  of  the 
associated  action  of  the  voluntiiry  muscles  of  the  eye-<baU,  appear 
to  me  to  remove  an  obscurity  in  which  this  subject  has  been  left 
by  the  latest  writers.  In  a  most  scientific  account  of  the  eye 
and  of  optics,  lately  published,  it  is  said  on  this  question,  *  we 
know  nothing  more  than  that  the  mind  residing,  as  it  were,  in 
every  point  of  the  retina,  refers  the  impression  made  upon  it,  at 
each  point,  to  a  direction  coinciding  with  the  last  portion  of  the 
r^T  which  conveys  the  impression.'  The  same  author  says, 
'  Kepler  justly  ascribed  erect  vision  from  an  inverted  image  to 
an  operation  of  the  mind,  by  which  it  traces  the  rays  back  to  the 
pupil)  and  thus  refers  the  lower  part  of  the  image  to  the  upper 
aide  of  tSc  eye.'  What  can  be  here  meant  by  the  mind  follow- 
ing back  the  ray  through  the  humours  of  the  eye  ?  It  might  as 
wdl  follow  the  ray  out  of  the  eye,  and,  like  the  spider,  feel  along 
the  line.  A  much  greater  authority  says  we  puzzle  ourselves 
without  necessity.  '  We  call  that  the  lower  end  of  an  object 
which  is  next  the  ground.'  No  one  can  doubt  that  the  ohscu- 
lity  here  is  becauiie  the  author  has  not  given  himself  room  to 
illustrate  the  subject  by  his  known  ingenuity  and  profouadnesa. 
But  it  appears  to  me,  that  the  utmost  ingenuity  will  be  at  B  loss 
to  devise  an  ezplana^on  of  that  power  by  which  Uie  eye  becomes 
acqtuMQted  with  th?  poMtioo  wa  relation  (if  obj«ctai  if  tb«  lensa 
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of  rouBcaUr  BcfiTity  be  exeladeci^  wliicfa  accompuues  the  motioB  c 
oftheqre-ball.  i 

**  Let  UK  conuder  how  ininote  and  delicate  die  seiue  of  miu- 
cular  motioiL  is  by  which  we  balance  the  body,  and  by  which  > 
we  jadge  of  the  pOBittOD  of  the  Umb8>  whether  dnring  activi^ 
oc  rest.  Let  us  consider  how  imperfect  the  sense  of  toncn 
would  be,  and  how  little  of  what  is  actaally  known  through  the 
double  office  of  muBcles  and  neires,  would  be  attained  by  the- 
nerve  of  touch  alone,  and  ws  shall  be  prepared  to  give  more 
importance  to  the  recti  muscles  of  the  eye,  in  aid  (^  the 
sense  of  vision  :  to  the  offices  performed  by  the  frame  around 
the  eye^baU  in  aid  of  the  inBtrument  itself." 

A  j^te  accompaniea  this  communication,  ahowing  the  mos- 
cles  of  the  eye  as  se^n  in  front,  and  in  profile. 


Article  XIV.  * 

Procetdings  of  Philotophical  Socittiet* 

KOYAL  SOCIETY. 

Th  X  first  meeting  of  this  Societjr  for  the  present  sesuoo  took 
place  on  the  20th  of  November  hat,  when  Major  Gen.  Sir  0> 
Murray  and  John  Rennie,  Esq.  were  admitted  I'ellows ;  and  the 
Croonian  Lecture  was  read, 

On  the  Anatomy  of  the  Human  Brain  as  compared  with  that 
of  Fishes,  lo&ectB,  and  Worms;  by  Sir  £.  Home,  Bart. 
V.P.R.S. 

This  lecture  was  very  short,  and  consisted,  principally,  of 
remarks  illustratire  of  the  microscopical  drawings  by  Mr.  Bauer, 
with  which  it  was  accompanied,  some  more  particular  obserra.* 
tions  being  reserved  for  the  explanation  of  them.  Occasion 
was  taken  tq  award  a  high  and  just  tribute  to  the  microscopical 
investigations  of  Swammerdam,  which  were  unequalled,  by  any, 
it  was  remarked,  except  those  of  Mr.  Bauer.  Ilie  abiUty  of 
both  observers  was  of  such  and  so  rare  a  nature,  that,  with 
respect  to  each,  it  had  been  ascribed  to  some  particular  con- 
struction of  the  microscope ;  and  it  had  even  been  suspected 
that  Swammerdam  had  a  peculiar  method  of  using  the  io- 
stniment,  which  had  died  with  him. 

A  portion  of  very  recent  human  brain,  merely  steeped  in 
distilled  water,  was  examined  by  Mr.  Bauer,  who  perceived  in 
it  rows  pf  globules  proceding  in  stmight  lines  liom  the  cortical 
into  the  medullary  part.  A  compariBon  was  instituted  of  the 
human  brain  with  the  same  o^an  in  hshes,  insects,  and  worms. 
In  the  tench,  the  brain  has  a  central  cavity,  and  its  basis  is 
nodulated.  In  the  bee,  that  organ  is  laijfet  io  proportion  Ate 
New  Serit»,  voi.  tii.  r 
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uctbB«tli^iaB«rtaiiUdiharelNiUiexaaiiaed{  it  is.«iwUrge- 

ia  the  moth  and  io  the  caterpillar. 

The  n^ng  wu  ewahsnaBAf  likewiiej  of  Some  ObiervMions 
oti  the  Migration  of  Birdt:  bjthe  lat«  Dr.  Edw&rd  Jenuvr, 
Fi  R.  81 ;  communicated-  hjr  nil  liepbew,  Mr,  H.  C.  Jebuer. 

Neit.  S7.— ^Dr,  D.  CresBwell  end  Prof.  Barlow  were  admitted 
76110*8  of  thfi  Society  t  and  the  reading  of  Dr.  Jenner's  paper 
•vnk  ooheladed. 

Dh  Jenner  had  intended  to  present  this  paper  to  the  Royal 
Sobieiy  hiniBelf,  but  wai  prevented  from  fUUy  completing  it,  aa 
to  Btrangement,  by  his  extenaire  coireBpondence  on  the  nibject 
of  TaccinatioD.  It  commeuceB  with  some  general  ebeemUKiM- 
od  theMign^on  of  Birds,  and  particularly  witjt  respeot  te  ^eir 
capability  of  taking  BVich  great  flights  aa  migmtion  mast  require] 
and  which  some  writers  hate  questioned.  Dr.  Jenner  brings 
forward  various  lacts,  to  show  that  there  are  no  grounds  for 
such  doubt ;  among  whidi  are  the  following :  a  hobby-hawk 
was  seen  in  a  vessel  near  N'ewfoundland  ;  and  an  owl,  seemingly 
the  common  brown  owl,.  9ying  above  the  Atlantic  wave,  with  as 
much  agility  as  if  pursuing  a  mouse  in  the  fields ;  cuckoos, 
snipes,  and  other  birds,  have  like#i*e  been  Been  iq  the  Atlantic ; 
a  flock  ofbirds  resembling  linnets  settled  on  the  rigging  of  a  ship, 
remained  awhile  chirruppibg  in  concert,  and  then  new  away ; 
gbeie.  have  been  caught  in  Newfoundland  with  their  crops  full 
ofmiidze,  fi-species  of  eotn  ifrbich  is  not  grown  but  at  an  im^ 
Btense  distance  fiom  that  island.  The  discussioD  Of  this  brajich 
of  the  subject  is  succeeded  by  some  remarks  on  the  faculUes  of 
discrimination  and  guidaiice  wfait^  must  be  exercised  by  birds, 
in  the  Ipng  flights  thus  taken,  and  which,  Dr.  J.  conceives,  must 
be  of  some  peculiar  and  unknown  nature ;  pigeons,  it  is  ob- 
lerved,  whichhate  bean  takenseveral  hundred  miles,  completely 
sedaded  from  the  light,  by  being  shut  up  in  a  box,  will,  when 
set  at  liberty,  immediately  return  to  the  place  whence  they  wera 
taken.  The  periodical  disappearance  and  return  of  birds  haa 
been  ascribed  to  hybernation,  but  of  this  Dr.  Jenner  never  wit' 
nessed  an  instance  )  nor  could  he  ever  obtain  any  sadsfactory 
evidence  of  it.  When  birds  appear  for  the  season,  they  are 
never  in  the  emaciated  and  weakened  state  attended  with  loss 
of  &t,  seen  in  hybemadng  quadrupeds  when  they  quit  their 
retreats ;  but,  on  t^e  contrary,  they  are  quite  vigorous,  and  as 
active  as  at  anyperiod.  With  regard  to  the  supposed  immersion 
of  birds,  in  ponds  and  rivers  for  Uie  winter,  Dr.  J.  remu'kB,  that 
their  respiratory  organs  are  veiy  similar  in  structure  to  those  of 
quadrupeds,  and  are  no  better  adapted  for  performing  their 
nmctiouB  under  water.  He  took  a  swift,  about  the  lOtfa  of 
August,  Or  on  the  eve  of  its  departure,  and  held  it  under  water, 
when  it  died  in  two  minutes.  It  has  been  conjectured,  that 
tepeated  alternate  immersions  and  emersions  miebt  have  thi 
tmtet  of  altoiog  tht  cormpoading  action  of  the  beUt  Kbd 
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lunn  ;  but  tboagh  awift*  and  martiiu,  it  u  obMnrtdj  id  nplv 
to  Oat  coQJeeture,  freqosatly  aplash  ii^  Ute  waUtr  orer  whica 
they  are  skimming,  yet  they  never  immerge  thema^vea  in  it^  mod 
in^od  if  they  were  to  do  ao,  tb«ir  wisga  would  beeeiua  ao  wet 
u  to  prt T«Qt  their  Bying'  The  eonnnoQ  dack»  when  punu«d 
sod  forced  to  dive  repeatedly,  by  a  water-dog,  arrival  .ab  the 
aarface.i^aia  much  exhausted;  as  ia  likewiae  the  case  with 
{[rebes  and  aoks,  after  repeated  diving.  Dr.  Jenner  had  heen 
m  tha  habit  of  receiving  Newfoandland  doga  from  that  country, 
uid  had  ascertained  that  they  never  continued  under  water  for 
more  than  thirty  seconds,  and  even  then  seemed  confused  yth&t 
they  oame  up.  It  had  been  aaaerted  tJiat  negro  and  other 
divera  remained  under  water  several  minutea ;  but  Dr.  J.  oon> 
ceivas  this  assertion  to  be  grounded  only  on  a  vague  gueui 
and  that  the  time  waa  not  measured  by  a  Btop-wat«h. 

The'  next  division  of  the  paper  relatea  to  the  remarkBbl9 
effect  of  instinct  in  birds,  of  their  returmng  to  buihl  on  Uie 
aame  spot  for  many  successive  aeBsoaa.  The  author  took  twelve 
swifts  from  their  nests  in  a  bam,  indelibly  marked  them  all,  by 
taking  off  two  claws  from  one  foot  of  each,  and  then  set  them 
at  liberty.  Some  of  them  were  caught  again  on  the  aaue  epot, 
at  the  expiration  of  a  year,  afid  othera  after  two  yeara  nad 
elapaedi  iJiey  were  not  attended  to  aft«rwarda,  but  at  the  expi- 
ration of  Beven  years  from  their  original  capture,  one  of  theae 
marked  swifts  was  brought  in  by  a  cat. 

Dr.JeunernextproceedH  to  state,  as  the  cause  of  the  nugration 
of  birds,  that  tbs  tumid  and  enlarged  state  of  the  testes  in  the 
male,audof  theovaiiain  the  female,  at  the  season  of  their  depar- 
ture, prompt  the  animals  to  seek  those  countries  where  they  can 
obtain  proper  succours  for  their  offspring; — that,  infect,  the 
n^tlings  are  the  objects  of  this  proviaion.  The  parent  birds 
leave  the  countries  they  migrate  from  at  a  time  when  their  own 
wants  are  completely  supplied ;  and  they  remain  in  those  to  which 
theymigrate,nolon^er  than  suffices forthe  rearingof  theiryoung. 
Ttius  the  swifts  arrive  in  this  country  about  the  6th  or  6th  of 
April,  and  depart  hence  about  the  10th  of  August. — Dr.  Jennei 
here  observes,  as  a  remarkable  circumstance,  thtlt  Kay,  who 
attributed  the  migration  of  fishes  to  its  true  oause,  tbat  of 
seeking  proper  situations  Cor  spawning,  overlooked  the  cor- 
responding impulse  as  actuating  birds. — The  martins  leave 
this  country  successively,  sopio  continuing  to  rear  a  brood 
much  later  than  others :  many  of  these  birds  roost  in  the  walla 
of  Berkeley  Castle ;  and  Dr.  Jenner  found,  by  disaecting  a  num- 
ber, taken  at  the  same  time,  that  the  ovaria  of  the  femuet  were 
in  a  variety  of  states  ;  in  some  the  eggs  being  no  bigger  than 
hemp  seed,  while  in  others  they  were  as  large  as  peas ;  the 
testes  of  the  males  exhibited  analogous  degrees  of  tumidity. 

Swallows  are  seen  dying  over  pools  and  watera  in  apringi 
in  Muck  of  the  goats  oq  which  tliey  »ni  tbeu  obUgvd  & 
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&ed;  uid  notbecKuse  they  have  ansen  from  the  waters.  Their 
nsoal  food,  like  that  of  ewifle  and  martiiiB,  is  a  Bpecies  of  sea- 
rabeauB,  as  the  author  ascertained  by  dissectioa. 

Birdathat  rear  several  broods  in  uie  season,  frequently  leave 
the  last  brood  to  perish ;  thus  a  pair  of  swifU  that  nad  brought 
up  three  broods  in  one  nest  led  the  fourth  to  perish  ;  and  the 
mother  came  back  in  the  following  year,  threw  outthe  skeletons, 
and  laid  in  the  nest  again.  Many  nests  of  late  birds,  of  various 
species,  are  deserted  in  this  manner  by  the  parent  animals;  but 
the  latter  thus  leave  the  country  when  it  abounds  with  their  own 
food. 

The  young  birds,  it  is.  remarked,  cannot  be  directed  in  tbeir 
migratory  flights  by  the  parents,  but  must  be  guided  by  some 
unknown  pnnciple :  if  it  be  admitted  in  the  case  of  swiftg, 
martins,  and  other  birds  associating  together  in  flocks,  that  the 
young  may  be  directed  by  the  motions  of  their  fellows,  yet  this 
cannot  be  the  case  with  the  nightingales ;  nor  with  the  cuckoos, 
who,  though  reared  in  the  nests  of  many  different  birds,  are  re- 
gular migrators.  The  parent  cuckoo  has  left  the  country  before 
Its  young  are  reared,  always  departing  early  ia  July. 

tjr,  Jenner  next  gives  some  particulars  relative  to  the  enlarge- 
ment of  the  testes  and  ovaria  in  birds,  supplementary  to  those 
which  have  been  pointed  out  by  Mr.  John  Hunter.  In  those  birds 
who  pair  but  for  a  short  time  the  testes  are  small,  while  in  those 
with  whom  the  connubial  compact  is  of  long  continuance,  they 
are  large.  In  the  cuckoo,  a  polygamist,  and  who  continues 
with  the  female  but  for  a  very  short  time,  the  testes  are  of  the 
size  of  a  vetch  only ;  but  in  the  wren,  whose  attachment  to  his 
mate  extends  from  spring  to  autumn,  they  are  equal  to  a  pea  in 
magnitude ;  thus  much  larger  in  the  latter  than  in  the  former,  in 
proportion  to  the  size  of  the  bird.  A  continued  supply  of  gene- 
rative power  is  required  in  birds  who  pair  for  a  long  time,  in 
case  the  brood  should  be  destroyed — but  in  those  like  the  cuckoo 
tbisprovision  is  unnecessary. 

The  winter  birds  of  passage  leave  this  country  for  precisely 
the  same  reason  that  impels  the  j^ring  migrators  to  come  hither; 
some  of  them,  as  the  wild-duck  and  the  wood-pigeon,  which 
occasionally  build  here,  are  irregular  in  their  migration;  the 
most  regular  are  the  red-wing  and  the  field-fare,  of  whose 
building  in  this  country  Dr.  Jenner  never  met  with  an  instance. 
The  food  of  the  former,  he  observes,  is  not  haws,  or  the  fruit  of 
the  white  thorn,  as  has  been  stated,  but  worms  and  insects, 
which  they  gather  from  the  ground,  feeding  in  flocks ;  Dr.  J. 
had  seen  them  dying  of  famine  when  haws  were  abundant.  A 
gentleman  saw  a  flock  of  fleld^fares  on  the  day  before  the  thaw- 
ing of  the  great  frost  of  1794,  and  they  seemed  as  wild  and  vi- 
gorous as  if  in  season ;  he  shot  one,  which  Dr.  Jenner  examined, 
and  found  to  be  in  excellent  condition,  but  there  was  no  food  in 
the-  stomach,  and  the  last  which  the  animal  had  eaten  was  di- 
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ffested  :  now  as  the  ground  was  covered  widi  snow,  atkl  as  the 
utns  frost  had  destroyed  eveiything  they  conld  feed  on,  these 
fielu-fareB  must  have  returned  here  for  a  short  time,  in  conse- 
queace  of  the  inclemency  of  the  weather  abroad.  Red-wing» 
and  field-fares  always  leave  this  country  when  they  are  in  the 
heat  condition,  The  approach  of  severe  frost  is  indicated  by 
the  arrival  of  water-birds,  as  that  of  thaw  is  by  the  Coming  of 
the  spring  migrators.  Birds  oiWn  outstrip  in  their  migrations 
the  progr^s  of  the  frost  itself. 

Dr.  Jcnner  considers  that  Dr.  Darwin  must  be  mistaken  in 
what  he  says  respecdng  cuckoos  seen  feeding  their  young.  The 
birds  in  question  must  have  been  goat-suckers,  whicb  are  very 
easily  confounded  with  cuckoos  by  those  who  are  not  fully  con*. 
Tenant  with  the  characters  of  their  plumage,  S(c. 

This  very  interesting  paper  concludes  with  a  recapitulation  of 
the  principal  facts  contained  in  it,  and  of  the  author's  views 
respecting  them. 

Dec,  1^— The  anniversary  meeting  took  place  this  day  (St. 
Andrew's  Day  falUng  on  a  Sunday),  aud  was  numerously  attended. 

After  stating  the  names  of  those  Fellows  whom  the  Society 
has  had  the  misfortune  to  lose  since  the  last  anniversaiy,  the 
President,  Sir  U.  Davy,  delivered  a  discourse,  in  which  he  no- 
ticed such  of  (hem  as  had  by  their  communications  to  the 
Society,  or  by  their  philosophical labours/advanced  the  progress 
of  science.  In  presenting  the  following  sketch  of  the  Presi- 
dent's address,  we  wish  it  to  be  distincUy  understood  that  we 
pretend  to  offer  a  mere  outline  ;  it  is  quite  impossible,  in  the 
space  to  which  we  are  necessarily  conhned,  to  impart  to  the 
reader  an  idea  of  the  high  and  eloquent  eulogiuu  which  the 
President  bestowed  upon  the  memoiy  and  labours  of  someof  the 
deceased  Fellows.-^Beginning  with  Dr.IIutton,  he  observed,  that 
his  labours  of  more  than  half  a  century  had  established  his  re- 
putation as  one  of  the  most  able  mathematicians  of  his  country 
and  age;  after  alluding  to  the  papers  which  had  been  published 
in  the  Transactions  of  the  Society,  he  observed,  that  during  the 
long  period  that  he  was  Professor  at  Woolwich^  he  might  be 
regarded  as  haviog  eminently  contributed  to  awaken  and  keep 
alive  that  spirit  of  improvement  among  the  military  students, 
which  has  so  much  contributed  to  the  character  of  the  British 
officer,  and  which  has  been  attended  with  such  beneficial  results 
to  the  country.  The  merits  of  Dr.  Hutton  as  au  experimental 
philosopher,  the  President  observed,  were  of  no  mean  kind ; 
they  were  displayed  in  his  paper  on  Gunnery,  for  which  be  re- 
ceived the  Copleyan  medal,  in  1778  :  this  paper  contained  at^ 
account  of  some  difficult  and  delicate  experiments  on  the  force 
of  gunpowder,  from  which  conclusions  were  drawn  connected 
with  important  practical  results.  Sir  Humphry  then  observed, 
that  Dr.  Hatton  s  greatest  work  was,  perhaps,  his  calculation  of 
the  Deosi^  of  the  Earth,  founded  upon  Dr.  Maakelyne's  e^e^ 
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rinieotk  oni  the  t^ets  of  Schehsllien  on  tiie  l^Iumb-line.  Thin 
labour,  eoaipr«heading  the  most  complicated  arithmetical  pro- 
cMaes,  the  PreBident  omerved,  would  for  ever  aBsociate  hk  nama 
with  one  <tf  the  grandest  and  most  important  physical  problem* 
Slaved  in  the  last  century,  and  transmit  it  with  honour  to 
potterity. 

To  speak  of  Dr.  Edward  Jenner  as  a  man  of  science  of  onr 
own  particular  school,  the  President  observed,  would  be  saying 
little,  for  he  had  a  higher  cltum  to  our  deep  regret  and  profouna 
admiration  as  a  benefactor  to  mankind  in  general — After  ad- 
verting to  the  invention  and  efiects  of  vacctaatlon.  Sir  Hum- 
fbrr  Davy  remarked,  that  the  originality  of  Dr.  Jenner^  mind 
antf  the  accuracy  of  |iis  observation  are  shown  in  his  &rst 
communication  to  the  Society,  on  the  Natural  History  of  the 
Cuckoo ;  and  in  the  pursuit  of  his  great  object,  he  met  with 
obstacles  which  required  no  ordinary  degree  of  perseveranoe^ 
and  of  confideDce  in  his  own  powers  to  overcome  ;  the  fair  way 
of  judging  of  the  merits  of  an  inventor,  said  Sir  Humphrv,  is 
by  the  operation  of  his  discovery  on  civilized  and  social  lift ; — 
and  in  this  respect  Dr.  Jenner  stands  almost  alone. 

Of  Dr.  Baillie,  the  President  observed,  that  whether  consi- 
dered as  a  physician  or  as  a  man,  his  talents  and  his  virtueii 
were  alike  aistinguished,' — his  works  show  the  accuracy  and 
coolness  6f  his  judgment;  his  manuteness  in  observaticHi ;  and 
his  aouteness  in  referring  effects  to  their  true  causes,  amidst 
the  complicated  phenomena  offered  by  diseased  or^na.  No 
man  was  ever  more  free  from  any  taint  of  vanity  or  anectation ; 
he  encosniged  and  admired  every  kind  of  talent,  and  lejoicecl 
in  the  success  of  his  contemporaries  ;  and  he  maintained,  even 
at  court,  the  simplicity  end  dignity  of  his  character. 

Col.  Wm.  Lambton,  the  President  observed,  was  a  veteran  in: 
the  atmyof  India :  two  papers  of  his  are  published  in  the  Traas- 
actions  of  the  Society,  on  the  Admeasurement  of  an  Arc  of  the 
Meridian  in  Hindostau — a  work  of  great  labour,  displaying 
minuteaccuracyondextraordinary  perseverance,  and  carried  on  in 
a  climate  unfavourable  to  bodily  exertion  or  intellectual  pursuit. 
ITiis  arc  extends  in  ampUtude  very  nearly  ten  degrees;  and 
Col.  Lambton  had  the  honour  of  having  laid  down  the  largest 
sitide  arc  ever  measured  upon  the  surface  of  the  globe. 

Tne  President,  when  noticing  Archdeacon  Wollastoo,  observed 
that  the  little  which  he  had  contributed  to  the  Society's  Trans- 
actions occasioned  regret  that  he  had  not  been  a  more  frequent 
contributor. — His  papers,  said  Sir  Humphry,  on  the  Measure- 
ment of  Heights,  and  on  the  Alteration  of  the  Boiling  Tempe- 
rature, offer  a  valuable  resource  in  ascertaining  the  altitudes  of 
mountains,  and  are  remarkable  for  accuracy  ofmethod  and 
4i8tinctneBB  of  detut. 

After  making  respectfiil  mention  of  Dr.  Cartwright  and  Mr- 
SovStKBi,  tit«  Piietdent  proceeded  to  make  some  obserratioiu  oa. 


liatted  .hy  ths  ft^ytd  Society ;  we  ckq.  givQ  a  at^ll  fkiqter  i^ea  of 
this  dippourii^,  tt^au  of  tl^a  -tfitiutes  of  pi^iw  tq  th^  ^^t^^^W. 
memberg-:  it  ^as  isoeived  by  the  SocieW.in  a  manpflT^^bich 
evipced  their  stjrong  desire  that  it  should  be  iiiade  a  p^nww^f 
record  by  thfi  press. 

Having  given  vn  bistprical  ^kef^h  of  tim  I^bptin  of  \iia, 
AstTODOiner  Royal,  imd  stated  his  iqpritJi  aa  »n  aocitnAe  an4 
iade&tigable  obserrer;  the  Praaideiit  ob^er?pd,  that  it  ia  ^^ly, 
difficult  tp  point  oi^t  the  sp^ci^c  pasrits  of  astrflooptifial  i>bw)V 
vations ;  they  aje  oot,  be  said,  like  philosophioal  Qt  cheiqipal 
flxperimeptfi,  which  prodi^ce  an  imme^ate  resist;  ^eii  4^}icaGy. 
and  exactness,  he  observed,  could  only  be  judged  of  bv  thqn 
yrhQ  hare  witnessed  llie  manner  in  which  they  ar^  n^ade,  t^i 
ytha  are  accustomed  to  the  Bame  kind  of  laboui;  arid  as  they: 
often  relate  to  long  periods  of  time,  their  cprrectnes^  and  valiie 
perhaps  c^  only  be  fairly  estimated  by  posterity. 

The  President  then  took  a  rapid  but  li^minous  higtpripal  ""SW 
of  the  labours  of  Flamstead,  Bradley,  and  Ma^kelyne,  awl  be 
alluded  to  the  discussion  still  pending  between  the  Astrononwt 
Koyal  and  Pr.  Briukley  on  the  subject  of  paraUax.       ,    . 

bir  HumpbrytheQ^dyertedtothe  principal  points  of  4ispi)«s)oa 
in  the  papers  of  tiie  Astronqmer  Royal,  viz.  the  grand  and  Iqng- 
agitated  question  of  the  paisllai^  of  the  fixed  stars,  ^d  to 
apparent  declinalion  or  change  of  positioD  in  a  numtipr  of  the 
eUls,  not  to  be  ao^ounted  for  by  any  kpown  laws-  H*  isid  the 
Council  did  pot  mean  by  tjhis  tokej)  of  their  respect  for  Mr. 
Pond,  to  give  any  opinion  on  the  subject  of  parallax,  which, 
however,  it  was  satisfactory  to  find,  was  no^  brought  into  very 
narrow  limits;  nor  did  they  enter  at  ail  into  tne  subject  of  the 
apparent  declination,  for  on  a  matter  of  such  great  importance, 
new  observations,  and  the  researches  of  years,  were  required  to 
fix  the  jadgment  of  scientific  men. 

(HKiiagmentloDed  the  advantages  whidh  na^gatiob  biti  tic- 
quired  from  astrgnomical  observations,  and  which  to  this  coun^ 
try  were  peculiarly  Decessaiy,  on  account  of  its  maritime  and 
colonial  empire,  the  President  observed,  that  astronomy  had 
exected  a  powerful  efiect  in  the  general  i^prpveBient  of  the 
hutnau  mind,,  by  developing  the  true  system  ot  the  unvene,  lA 
coDsec|KeDC^  of  the  discoveries  made  in  it,  all  the  sinnrBtitioaB 
ootiops— all  the  pif  judicss  respecting  the  hea¥en^  bodies-j 
vhich  had  euph  an  egect  upon  tne  destiniei  of.  individuals  and 
of  kingdoms  in  ancient  ti|nes,  have  disappeared  ;  and  the  science 
as.it  pow  exists  is  the  noblest  monument  ever  raised  W  man  |j^ 
tJie  glory  of  his  Maker:  for  its  ultimate  and  refined  develope- 
liaents  deipoqstrate  combinations  which  could  only  be  tl^e  resv^lf 
pf  infinitiewisdom^  intelligence,  and  power. 
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'•  On  weMQtuu'  Ae  medal  to  the  Astronomer  Royal,  the  Preai- 
4eBt  aadreswd  nim  neariy  as  foUows : — I  now  present  yon  this 
medal.— ^Tonsider  it  as  a  token  ofthe  respect  of  the  Societv,  and 
of  tiie  confidence  of  the  Council  in  the  great  Kccnracy  of  year 
observations:  receive  it  likewise  as  a  memorial  that  fatnre 
imfKirtant  labonrs  in  the  seme  department  of  science  are  hoped 
for,  nay,  ore  expected  from  you.  I  am  well  aware  that  some 
of  the  greatest  and  most  important  objects  of  discovery,  and 
tihose,  perhaps,  most  obvious,  have  been  attained  by  the  lafaouis 
of  yonr  preaecessors.  Yet  Nature  is  inexhaustible;  and  the 
powers  and  resontcea  of  the  human  mind,  and  the  refinements 
of  art,  have  not  as  yet  attained  their  limits.  Who  would  have 
anticipated,  half  a  century  ago,  the  discoveries  of  Herschel  und 
Piam? 

Though  panning  a  science  that  may  be  considered  as  in 
its  maturity,  yon  have  advantages  of  a  peculiar  kind ;  more  per-> 
feet  instraments  than  were  ever  yet  employed ;  more  extensive 
assistance  than  any  of  your  predecessors  ;  and  upon  these  points 
the  Uberality  and  promptitude  with  which  Government  have 
altered  into  all  the  views  of  the  Council  of  the  Royal  Socie^  for 
the  improvement  Qf  the  Royal  Observatory,  cannot  he  too  much 
admired.  Continue  to  pursue  your  honourable  career,  and 
endeavour  to  be  worthy  of  havmg  your  same  transmitted  to 
'  fiitate  generations  vrith  those  of  your  illustrious  predecessors. 
Of  all  ute  branches  of  science,  astronomy  is  that  from  which  this 
Socie^  has  gained  most  ^ory,  and  it  never  has  lost,  and  I  fed 
convinced  never  will  lose,  any  opportumbf  of  advancing  its  pro- 
gress,  and  honouring  its  auccessfol  and  zealons  cnltivatort. 


Aruclb  XV. 

IClBRTtnC  1XTBI.L10BKCE,  ANH  NOTICES  OI  SUBJBCtI 
COHNSCTED   WITH  SCIENCE. 

I.  Suppoied  Origin  of  the  Art  of  SnuUing  Iron. 

TSE  following  remarks  explanatory  of  a  paata^e  in  the  Rev.  J. 
Hodgim'a  **  Gtaerai  Ctmdutwm  of  an  Inquiry  info  tie  Era  Khen 
Brau  mu  tutdjor  Purpotea  to  tehici  Iron  it  now  appiied,"  inserted  ia 
the  last  number  of  the  Aniiali,  at  p.407i  were  precluded  from  appear- 
ing in  their  ftoper  place  as  a  note  to  the  paper,  by  drcumstaoces 
attmding  their  passage  through  the  press. 

It  would  appear,  trom  a  paragraph  in  the  former  part  of  bis  paper 
(Arch.  Ml,  vol.  i.  p.  40),  tiist  Mr.  Hodgson  conjectures  the  idea  of 
producing  metallic  iron  by  the  artificial  itpplicatioa  of  fire  to  its  ores, 
to  have  been  su^ested  to  mankind  by  the  observation,  that  the  stones 
containing  mall^le  iron,  or  meteorites,  deicended  upon  the  earth  la 
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txk  isaitad  ttate,  or  from  fiary  bodiea  in  the  atnoafAen ;  tlHM^  die 
ap{Hic>tioii  of  die  tenni  turoSte  «aA  tndeorie  itone  to  meteoric  Stom  and 
stonet  indiicrimioately,  render  his  remirks  lomewhat  unbigoDiia. 
Tliere  really  exiats,  however,  an  iDdeterminate  kind  of  tranriUao,  fnm- 
the  manes  of  meteoric  iron  entirely  free  from  eartlry  or  itoi^  matter, 
to  the  meteoric  stones  in  which  that  metal  is  merely  ditteminated  in 

Fiins.  Thus,  placing  the  Brazilian  or  Cape  iron,  and  th«  Benares  or 
Aigte  stones  at  the  extremities  ofthe  scale,  the  intermediate  degreea 
will  be  formed  by  the  Siberian  iron,  with  its  globules  of  (bo  culed) 
meteoric  olivine,  Jhe  Elbogeniron  in  wlucb  globules  of  a  similar  sub- 
stance are  imbedded,  and  the  stones  wbidi  felTnear  Tabor,  in  Bohettda, 
in  175S,  containing  nearly  one-fourth  of  tlieir  w^ght  of  iron.  A  nF* 
fident  qnantity  ofthe  metal  to  impart  a  knowledge  of  its  usefalneaa 
idght  nave  been  separated  from  such  stones  as  the  latter,  without 
much  difficulty;  andthus  (allowing  the  validity  of  Mr.  Hodgson's  cm* 
jectore),  mankind  might  have  been  led  to  the  smelting  of  iron  firom  Iti 
ores.  It  seems,  indeed,  that  the  Esquimaux  inhabiting  the  it-estem 
coast  of  Greenland,  visited  by  Capt.  Ross,  actually  edge  their  btme 
knives  with  small  pieces  of  iron  extracted  from  a  meteoric  stone,  and 
flattened  for  the  purpose.  Mr,  Hodgson  is  not  the  only  wiitw  who 
has  attributed  the  first  knowledge  of  metallic  iron  to  the  observatioa 
of  native  meteoric  masses  of  that  metal,  for  this  idea  ha*  also  been 
txprtuei  by  Mr.  D.  Mushet,  in  his  article  on  Iron-making,-  in  the 
Supplement  to  the  Encyclopsdia  Britannica.  The  circumstance  i> 
somewhat  remarkable,  that  the  same  extraordinary  masses  of  Iron, 
whicb,  when  first  discovered,  and  even  for  n  oonsiduable  subaequettt 
pniod,  were  supposed  by  various  writers  to  have  rcaulted  from  ancient 
smdtiDg  cmeratums,  should  now  be  conudered  as  having  pointed  out 
to  mankmd  the  means  of  obtaining  that  metal  by  smdtiog. 

Mr.  Hodgson  appears  to  have  iMen  miunformed  with  regaril  to  th« 
baUs  of  iron,  stone  found  in  Sicily,  which  he  alludes  to;  they  certduily 

Tmim  iui    ■imilarilT   ut   uiAttanf./!    "  tn   thf^  tnii>  B^'mlttMi ;  *'>  aj>m1it«B 


have  no  HBularity  »l  suiitawe  "  to  the  true  Beraltte«;''>  aerolites 
hsve  no  peculiarMatM,  hut  are  extremdy  various  and  irrevular  in  that 
remct ;  and  the  balls  of  iron-stone  have  no  doubt  reedved  the  appel- 


lation of  thunderbolts  for  the  same  reasons,  indirectly  derilved  fmn  A 
knowledge  of  meteorites,  which  induced  diflerent  natiims  of  antiqmty 
to  confer  it  on  various  other  minerals,  and  even  tm  certain  omnie 

II.  Compontion  of  Ancient  Bronte. 

The  foHowicg  particulars  respecting  ancient  bronze  are  derived  froai 
two  papers  by  the  late  Dr.  E.D.  Clarke,  read  before  the  Society  of  An^ 
riquaries  a  few  years  Bince,  and  published  in  thnr  Archeologia ;  hut 
not  hitherto  transferred  to  any  more  general  medium  of  sdentifie 
fnformatitm. 

In  Dr.  Clarke's  "  OBiervaiioiu  i^n  tome  Otitic  ReiHaitu  diicoverti 
near  Sawston,  tevea  milet^rom  Cambridge,"  Arch.  vol.  xviii.  p.  S40— • 
34S,  be  describes  certam  antiquities  which  had  been  found  on  the 
Sd  of  August,  1816,  accompanying  a  human  skeleton,  about  tliree  feet 
below  the  surface  of  the  ground,  on  the  top  of  a  small  eminence  called 
Huckeridge  Hill.  They  consisted  of  two  vessels  of  iHonze,  sonie 
fragments  ofthe  coarsest  bhck  terra  cotta,  an  iron  sword  entirely  con^ 
verted  into  oxide,  a  massy  bronze  rin^  which  had  been  the  foot  v^  th^ 
lA-ger  retse^  Hie  iron  umbo  of  a  thieldf  a  bronze  brtwch  Or  bod^ 
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aqflaiMU^  in)afibul»r  Tfa^re  vuBptfaipaJloinaniRdieirclMncter} 
the  lorqn  «f  thq  eirord,  in  t^a  Rev.  Mr.  Kerricb's  Qpinioni  WM  oot 
Roipwi  tbi  frsffmeatiof  tsr^^  potts  resembled  those  Touad  with  Celtic 
leiqaiiu;  and  4>P^  circumstaaceBi  ootwitliBtandiiig  their  being  diso)-: 
TSffid  qe^  the  U<nui^  fitafion  upon  the  tiog  Mag(>g  HiiU,  teaded- 
tp  ihaw  tliat  tliey  w^re  jiot  of  Boraan  qrij^in.  The  veaseW  tsf^aittiag 
<^an  alloy  of  cppperaod  tin  leemed  likewise,  in  Ot.  Clarke's  opinioR, 
tf>  leier  theef  repiainc  tp  na  earlier  period  than  the  time  of  the  Romiins 
ip  Britain. 

.  Jpr.ClaHce  Sfaai  that  the  bronfe  of  which  th«  veuds  wera  made, 
W«f)  Mwpqfed  ,of  Bi  pRrts  of  cofpwt  and  12  of  tin  i  ha  ucotaioedi 
bIMi  tiiat  .Iba  bro^w  cain#  9S  Antoniniu  Pius  and  of  Atarciu  Aueliiw 

Gpiu^ted  pf  tbs  f&oM  ^y. 

thirf"  ArGbxix,56 — Gl,  Dr.  C,  de«cribeitwaawords,aRpeBi-hMd, 
w4t*^^fcnv'^'»'PP*'^^9^PTobeenthe  feet  of  «pesr8,  which  w«r« 
fpttftdon  Fqlbouni  Cotpipop  esFlyin  1&17.  They  were  all  of  broiua, 
th«  apear  and  swords  fonned  on  the  Grecian  inoaeli  a  bronxe  svwd 
ipp^to^hliqg  the  latter  had  boen  taken  out  of  the  river  Cam  many  yean 
bpfvai  apil  sworda  of  the  saqie  kind  had  been  found  in  Ireland'  The 
lillay  wa>  hvd  and  brittle ;  its  fracture,  earthy,  jrhite,  and  des^titte  of 
inetallic  li^troi  but  upVP  filing  shoired  the  spleodour  and  eolour  of 
M^d  f  it#'«peci&B  gravity  was  9-20O;  it  Bomisted,  lilce  the  broow  af 
3te  fi'^m  r^liOSi  w  98  copper  apd  12  tin, 

Dr.  Clarke  adverUi  in  the  conclusion  of  this  paper,  to  the  "  unifoiair 
>qr  GWacterisipg  ^ll  the  results  which  difibreot  caemista  have  obtaioeic 
ip  the  aqalysia  0?  ancient  bronse;  a  degree  of  unifomiity,"  he  conti- 
mi^tt  ff  hanily  tp  be  explained  without  supposing  that  tbecemay  have 
existed  a  native  compound  of  the  two  metals  thus  united.  In  almost 
•very  ijistancp  the  proportion  of  the  coo;)*!'  to  the  tin  ha*  been  68 1»12. 
^biff  WW  the  result  of  the  analysis  made  by  Mr.  HatdttU,  of  the  braui 
9^  brpnght  by  Sir  Wm.  GeU  from  the  tomb  of  Agamemnon  at 
Hp^fMt  t  the  MflW  result  was  also  obtained  in  the  analysis  by  Dr. 
If^#i)f^nf*(We  arrow-heads  of^OBseibund  in  the  South  of  Hutttat. 
fpi  tMve  foppd  tbs  tame  constituents  similarly  combined  m  varioua 
iffls  pf  inmxf  ftropi  Grecian  and  from  Ceitie  sepulchres  1  in  the 

ismp  0f  ancient  Sgypt,  pnd  in  the  lares,  teeapoiu,  and  otbe« 

itipptts  9f  the  same  country-  That  in  the  analysis  oi  bronze,  found  in 
countries  widely  f^wated,  ther^  should  not  be  a  more  perceptible 
fliffsrence  jp  thp  proportion  of  their  chemical  constituents,  is  aretoark- 
liblp  circumstance.  The  Gaulish  axe  found  in  Fr/tnce,  by  M.  Dupont 
4e  Nemours,  and  which  cut  wood  like  a  steel  axe^  might  be  considered 
ps  ^  exception  j  because  it  contained,  according  to  the  analysis  of 
roujue^in,  87  parts  of  copper  combined  with  9  parts  of  tin;  but  ip 
tbudx^  there  were  also  present  3  parts  of  iron;  perhaps  an  impurity 
of  the  tin  (  which  is  rarely  free  from  an  admixture  of  other  metals. 
Th^  tia  of  the  Fttlbourn  swords,  when  exposed  to  a  violent  he^t, 
yie)d^  an  alliaceous  smell  denoting  the  presence  of  arsenic;  and  p 
rery  small  portion  of  a  black  iosoluhle  powder  remained  in  thp  nkrie 
;pci§  afier  the  splutlon  of  the  popper. 

"  Tp  conclpde,  therefore,  if.we  may  be  permitted  to  consider  th^ 
j^mq^reliqu^  ^  so  many  ch^racteristical  vestiges  of  p  j^culiar  pep^ 
jWj,  <9  t!^9W  iBfS  9rt  WW  Jtnpwn  of  giTing  a  msitmfi^  <rf  df p^tjr  (^ 
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MfqMii  aqd  fJn,  b^  a 'dindcal  opanitiaii,  w«  ih^  be  iA 'ft  laari,  tillMi  ta 
aictfrtsbi  theJF  orioin,  or  to  ■ecount  for  thsir  wide  dinpernm.  Ssdi 
vdiqaei,  aitbnsbeeniiroied,  anfauDdalikeinfn^aadinGrwcv, 
ia  6mt  Britain,  and  in  Ireland.  To  tbia  it  idbt  be  added,  that  tba 
moat  andent  br»nae  coins  of  /n^  (of  irtiich  1  Bare  latdy  analyxA 
MOW  that  vera  fouad  near  the  ByainHum  of  Lariee,  upon  the  Burpgtt* 
amtu  Suitu),  coBUSt  of  a  limilnff^t^;  and  I  ha*e  KBMm  ' 
that  the  bronMe  idoli  of  Tahiarg,  and  of  Chimi,  will,  apon  : 
examination,  be  fbund  to  cimtain  the  ume  ingredienti.   - 

Iir.  Parhelia,  Sfc, 

Tlie  following  ia  an  account  of  parhelia  and  other  phenomem 
obaerred  at  DgrUn^Oi  in  the  county  of  PuHuMPf  9a  the  30th  of  Oct. 
1823. 

The  writer  saw  it  first  at  ten  mlnutea  past  twelve. 

Jntiine  with  the  tun,  and  equidistant  from  it,  woe  tr*  bright 
nots  coloured  like  the  rainbow,  tram  one  of  which  came  natreamof 
light  In  a  boriaoDtal  direction.  These  spots  appeared  to  be  fhe  tern 
Sunotion  of  a  bright  lemicirclei  having  the  sun  for  its  ccn^e,  and 
Srchipg  upwards.  The  most  lurpriBing  part  of  the  sight  was  anoth^ 
arc  diT^giog  Contrariwise,  having  the  sAinie  or  a  larger  radius,-  an^ 
jwoing  the  other  at  the  back,  or  outer  side.  The  Qiost  beautiful  p^ 
.of  the  sight  was  another  double  arc,  just  like  the  one  I  have  daacribed, 
in  or  near  the  Kenithi  very  bright,  and  haviog  ftll  Uie  Qolonpoffbe 
ipinboT.  The  phenomenon,  varying  only  in  tpe  degree  of  boghtna^ 
pontini^  for  ihree-quart^s  of  an  hour,  undone  of  the  spots  remfiineq 
ten  minutef  longer. 

The  sky  was  nearly  or  quite  clotidless,  and  very  piiaty;.the  wind 
due  north.  Light  fJeuds  soon  made  their  appearance  anei  the  area 
disappeared. 

^  Utter  from  l^e  same  observer,  dated  JSqy,  17, 1838,  givai  furtbet 
p^culars,  viz. 

1^  two  parhelia  appeved  on  the  external  margin  of  the  prisnaati^ 
■^nicirpl^  at  th^  two  extremities  of  it*  horizontal  4ittnet^r,  The 
bnghter  one  lasted  the  longest.  The  colours  were  not  very  well 
de&ied;  ydlow  predominated.  The  j^cs  nearest  the  suq  hffd  tha 
loist  pf  fwlo^r  in  them,  being  scarcely  more  than  bpeht  or  lumjnout 
appearHHces ;  the  more  distant  gnea  had  a  good  dtsai  of  colour. 

1  )4so  observed,  which  I  think  I  did  not  before  mention,  iibppt  90*^ 
from  the  s^n,  and  about  its  altitude,  a  large  faintly  bright  spot,  and  i 
ll^ht  streak  from  it  in  a  horizontal  direction,  both  qui^  cotfl)irl«B|  | 
this  was  visible  nefutyss  long  as  the  rest  of  the  ph«n«men9P. 

It  would  be  interesUns  to  knew  over  wb^  extent  of  country  tit* 
,  p^ooiepon  presented  ute  samQ  abearance-    In  nne  p»rts  it  rnigh^ 
l^b^M,  iH[>peBr  more  perfect- 
ly, -^i^  of  Heal  in  lesiening  the  Cohesive  Force  of  Iron, 

Abarofmalleidileiron,  three  feet  in  length,  and  one  indi  aquare, 
was  heated  to  21^,  and  the  machine  for  measuring  its  flexure  being  in 
rsttdioesi,  so  that  a  weight  of  SOD  Iba.  coiild  be  instaotly  tat  dova  u^od 
the  bar;  while  at  the  same  time  the  observer  adjusted  the  index  to 
zero.    These  optnuiau  hansg  be^  tlSbBtai  in  a  ctMe  and  warm 
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rooBi,  with  M  Utde  l«e  of  heat  u  posnble,  the  wiodowi  irera  throwA 
opm,  the  heMiog  bath  remand,  otul  the  e^ct  of  cooling  obteiTed. 

Hie  flexure  decnwed  » the  btr  cooled,  and  aAer  it  had  remained 
two  boun  in  ofder  to  be  coded  doirn  to  the  temperature  of  the  roon, 
whiiA  wai  60P,  the  flexure  bad  decreased  three-fourthi  of  one  of  the 
dmnoM  ortbe  Male ;  and  when  the  weight  was  raised  from  the  bar,  it 
fetwned  tbruugfa  14>  divinons.  Hence  we  may  conclude  that  b;^  '"^ 
cleratian  of  temperatuie  equal  to  212°  —  GO'  =  152  degrees,  irat 
loses  about  a  twentieth  part  of  its  cohesive  force,  or  will  boid  one« 
twendetb  more  by  the  same  load.  This  is  equal  to  about  a  3000th 
part  for  each  degree.— (Tredgold  on  Cast  Iron,  2d  Edit.  p.  104.) 

V.  Cotrtctneu  ^Greenwich  Obieroatiom. 
(To  the  Editoi  gf  Ih*  AinuU  qf  PkilcMphy.y 
blAR  SIR,  aiat^ttnamMrett,  Dee.  SO,  1814. 

In  the  OctcAer  number  of  the  Aitnals,  a  notice  was  inserted  by  me, 
therein  it  was  stated,  "a  communicatioa  has,  we  understand,  been 
receired  from  Mr.  B«»el,  acknowtedgj'ngthat  his  catalogue  of  princi- 
pal stars  requires  a  correction  for  instrumental  flexure,  thereby  admit* 
ting  the  superiority  of  the  Greenwich  one."  It  seemE,  however,  that 
the  accuracy  of  tne  report  is  by  Messrs.  Tilloch  and  Taylor  contra- 
dicted;* upon  what  grounds,  it  is  immaterial  to  inquire;  but  as  a 
chai^  of  misrepresentation  is  imimmted,  I  shall  merely  state,  that  a 
letter  was  sent  oy  Dr.  Harks  (a  German  astronomer  in  the  pay  of  the 
British  Ooremmeat),  containing  an  extract  of  a  letter  (translated  into 
En^ish)  which  he  had  received  from  Mr.  Besiel,  couched  in  such  s 
tranner  as  to  induce  the  gentleman  to  whom  it  was  addressed,  to  trans- 
mit to  Mr.  Troughton  a  note,  informing  him  of  Mr.  Bessel't 
concession ;  and  which  note  was  shown  to  tne,  as  well  as  to  m^iV 
Othtrt,  interested  in  these  matters.  Not,  however,  content  with 
having  done  thus  much.  Dr.  Tiarks  subseijuently  called  upon  Mr. 
IVou^ton,  and  with  much  apparent  satisfacttou,  personally  communi- 
cated to  him  the  same  concession  on  the  part  of  his  friend ;  and  among 
other  things  said,  "  Besse]  had  acknowledged  that  had  he  used  Pond's 
inode  of  observing  sooner,  he  should  have  gotten  his  latitude  eof 
ncU^."  And  at  this  time  there  can  be  no  doubt  but  tliat  Dr.  Tiarks 
considered  himself  justified  in  promuleating  Mr.  Bessel's  acknowledg- 
ment of  Uie  superior  accuracy  of  the  Greenwich  catalogue.  What  new 
light  may  have  since  broken  in  upon  this  gentleman,  1  do  not  pretend 
to  know;  it  is  right,  however,  the  readers  of  the  Annals  should  be 
apprised,  that  the  communication  was  not  made  to  them  upon  slight 
grounds.  Mr.  Bessel  also  should  be  informed,  that  whatever  "  irffe 
reports  *'  |if  such  they  at  present  be)  have  gone  abroad,  are  of  Gemum. 
not  of  BrttUk  origin ;  and  that  rhey  have  been  circulated  by  the  indus<- 
try  ofhis  own  friend,  and  from  a  letterof  hisown  writing. 

Jambs  Sovth. 

VI.  British  Moitum  and  Edinhurgh  Revitw. 
■    The  aiilltor  of  an  article  in  the  Edinbui^h  Beview,  on  the  Britidi 
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Museum,  wotdd  feel  much  obliged  to  the  Editor  of  the  Aim^  ofPhi- 
iotophtf,  if  he  irould  permit  him,  through  the  tnedium  of  the  Auimlt, 
to  correct  a  few  errors  which  have  crept  into  the  than  article,  and 
which  might  be  conHdered  as  instances  of  bad  faith  or  ignonuice  were 
they  not  aclcnowledged  to  proceed  from  the  hurrv  of  the  nomeat,  and 
the  want  of  an  opportunity  of  correcting  the  proor  sheet. 

Fkge  588.— The  pnce  of  the  Elgin  nnriiles  is  itated  at  WQfK.  t  \>at 
it  should  have  been  60001, 
■    Fage  S85. — Murex  Carinatui  is  nwprinted  M.cantndm, 

F^  S89. — The  panwraph  begimuDK  "  Hw  purchaseamada  two  or 
three  years  ago  by  Dr.  Leach,"  should  have  run  thus:— "The  par> 
chases  made  several  yean  ago  fat  the  Museum  included  some  extremely 
rare  and  s{dendid  trochilj,  or  humming  birds,  aonte  of  which  would 
bring  three  or  four  guineas  a  piece." 

Page  390,  line  18.—"  This  immense  herbamm,"  should  have  been. 

Page  S90.^-Tlie  tnuteei  are  said  to  be  41 ;  but  they  ore  now  43. 

P^S9I.— They  should  have  been  stated  at  SI  official  trustees, 
jncluding  the  three  principal  Sefvetaries  of  Slate ;  7  &mily  trustees,  of 
which  1  represents  the  tsmily  of  Sloane.  2  that  of  Cotton,  S  that  of 
Harley,  1  that  of  Townley,  and  1  Lord  Elgin.  The  elected  tnisteea 
«re  \5,  making  in  all  4S. 

There  are  a  few  minor  errors  of  trifling  importance,  because  they 
do  not  affect  the  accuracy  of  tlw  statenwnU:  but  the  antbw  hu  tha 
satisfaction  of  knowing  that  his  strictures  have  produced  »  aauatiait  in 
the  quarter  where  he  most  desired  it ;  nod  the  next  opaning  of  the 
.Museum  will  cmivince  the  public  that  his  aninudversioDs  have  pro- 
duced beneficial  effects.  He  has  been  the  cause  of  the  destruction  of 
munberieas  moths ;  and  some  of  the  insect  treasures  of  the  Museum 
have  been  recently  brought  to  light.  He  had  but  one  ot>iect— to  call 
public  attention  to  a  great  abuse ;  and  if  his  zeal  for  the  culdvatioa  of 
a  ftvourite  study  has  betrayed  him  into  warmth  of  ex;>:\;3claii,  he  hopes 
that  he  has  indulged  in  no  unbecoming  personalities. 

An  Old  Cousesi^omsxhi. 


Article  XVI. 
NEW  SCIENTIFIC  BOOKS. 


M.  de  la  Beche  will  sliortly  publish  a  Selecdon  of  the  Geol<^caI 
Memtiirs  contained  in  the  Aooales  des  Mines,  together  with  a  Synop- 
tical Table  of  Eijuivalent  Formations,  and  M.  Brongniart's  Table  of 
the  Clasfiification  of  Mixed  Rocks  :  in  1  vol.Svo. 

Mr.  C.  Chatfield  has  in  the  press  a  Compendious  Viewof  the  History 
of  the  Darker  Ages,  with  Genealogical  Tables;  to  form  1  voL  8vo. 
'  A  Guide  to  the  Mount's  Bay  and  the  Land's  End,  comprehendhg 
the  Topography,  Botany,  Agnculture,  Bsheries,  Antiquities,  Mining, 
Minert^ogy,  and  Geology,  of  Western  Cornwall :  Second  Edition. 
Illustrated  by  Engravings  on  Cop^r  and  Wood.  By  a  Phy^don. 
To  form  1  pocket  voliune. 
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ARflCLS  XVli. 
NEW  PATENTS. 

br  Wi  OoligNWt  of  (^•U'AtM,  iMrb  Strvid,  for  nriMt  ia^tove- 
nwnts  in  fire-worka. — Oct.  16. 

A.  Buchtuuit  of  Cftthriue  Cotton  Wtitfai  mugov,  merchant,  for 
llli  Htapravettent  in  tlt«  oooBtmction  of  weavii^  logiM  iUiwUed.  t>/ 
iailtihiitei-7.— Oet.  16. 

J,  Rwldttg)  £iq.  Kew  Bond-ttreet,  WeBtminiter,  &r  hk  nnrljr 
fanBUd  aemt  of  Mcuring  valaabis  pt-operty  In  mail  and  ether  etage 
coageii  traTeUiog  carriages,  waggout  cwavBu,  and  other  ainilal- 
fti^  add  ^vate  Vehidet,  firbm  robber^.— Nov.  1 . 

G.  Havkea,  Lucas-place,  Commercial-roBd,  Stepney  Old  Town, 
MiddlCMX)  Ibi^oildsr,  fit  bii  iiii[tfovnneot  in  the  eeostructioa  of 
dlip  attchon/->->NaV.  1. 

O.  Hawlm,  Lucaa-ptacet  CDDnnercial^roadi  StejAey  Old  Tomi^ 
Middltoex)  ihip-bufldm'f  for  oertain  improTcmeaU  oa  capatan«.r>* 
Not.l. 

W.  Burdy,  Fulham,  mathematical-instrumsnt  maker,  ftH*  hi>  anl^ 
CTa^(»jaidg  cooler  to  &eilitate  end  regulate  the  refrigerating  of  worts, 
M  ytmh,  IB  «il  lUsooB  of  the  year^  from  any  degree  of  beat  tatweea 
boiling  and  the  temperature  required  for  fermenting^— No*.  1. 

T>  F.  Gtcatoa,  Tiverton,  DevDnahire,  Gent,  for  vaiious  improvementa 
in  aJditlen  to  machinery  now  in  use  for  doubling  and  twisting  ceUM,  ' 
silk,  and  odier  fitMwu  lubstanees. — Nov.  6. 

T.  OoWMi,  Fleetetieet,  London,  trois-nianufaoturer,  for  oertain 
t^n«Yei»eDta  on  tnisacs.— Nov.  11. 

J.  t>ay,  Esq.  of  Barnataple,  Devonshire,  for  certain  improvemenu  in 
petcusnoo  gun-locks  appUcatria  to  various  descriptions  of  fire^amu.— 
Nov.  13. 

J,  Ward,  Grove-road,  Mile- End -road,  Middlesex,  iroD-founder,  for 
certain  improvements  in  the  construction  of  locks  and  Other  fastenings. 
—Nov.  IS. 

S.  Servill,  ofBrower's  Hill,  Bieley,  Gloucestershire,  clothier,  for  his 
new  mode  or  improvement  for  dressing  of  woollen  or  other  cloths,— 
Nov.  18. 

R.  Green,  Lisle^treet,  St.  Anne,  Middlesex,  sadlers'  ironmonger, 
for  certain  improvements  in  constructing  gambadoes  or  mud-boots, 
and  attaching  spurs  diereto,  and  part  of  which  said  improvements  are 
also  applioable  to  other  boots. — Nov.  IS. 

R.  Stein,  Tower  Brewery,  Tower-hill,  brewer,  for  his  improved  con- 
s^uction  of  a  blast-fumace,  and  certain  apparatus  to  be  connected 
therewith,  which  is  adapted  to  burn  or  consume  itiel  in  a  more  econo- 
m  cal  and  useful  manner  than  has  been  hitherto  practised. — Nov.  IS. 

J.  Giltman,  Newgale-«treet,  silk  warehouseman,  and  J.  H.  Will  (Hi, 
Minchester,  ulk  and  cotton  manufacturer,  for  certain  improvements 
in  the  manujikcture  of  hataand  bimnets. — Nov.  1& 

J.  Hpathwat,  Tiverton,  Devonshire,  lacennanufiuitiirert  for  a  W' 
shine  for  the  iABuuGMtture  of  a  plM«d  substance  eoBposed  either  «f 
tSkt  cottKi,  ot  other  thread  or  ysm^— Nov.  00, 
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AsTicu  XVIII. 
METEOROLOGICAL   TABLK 
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^UKt 

Hu. 

Min. 

Mu. 

Min.  ' 

E«p. 

Bkb 

«n«*.  " 

llihMoik 

Nov.  1 

N     W 

3082 

29-86 

45 

97 

2 

N     W 

30-23 

30-16 

46 

25 

3 

N    W 

30-16 

29-83 

45 

32 

— 

4 

S      "W 

2983 

29*74 

49 

44 

^ 

SI 

5 

£ 

30-03 

S9-74 

50 

44. 

— 

19 

6 

£ 

30-05 

30-03 

58 

48 

44 

7 

N    W 

50-27 

3005 

55 

50 

_- 

27 

8 

N    W 

30-50 

30-27 

36 

S8 

_ 

9 

N       E 

30€l 

30-50 

46 

32 

10 

E 

30-68 

30-61 

46 

29 

— 

11 

'   E 

safia 

30-57 

43 

23  ■ 

.    .„ 

12 

E 

30-57 

30-54 

40 

21 

13 

S 

30-54 

30-44 

43 

23 

m- 

14 

S      W 

30-44 

30-35 

44 

32. 

_ 

15 

N     W 

30-49 

30-36 

50 

■36' 



16 

N 

30-5& 

80-49 

51 

83 

•61 

17 

N     W 

30-52 

30-50 

42 

37 

— 

— 

18 

N      E 

30-51 

30-33 

48 

42 

_ 

19 

E 

30-83 

30-18 

46 

40 

•— 

20 

S      W 

30-28 

30-17 

51 

40 

SI 

w 

30-28 

5012 

48 

45 

_ 

2S 

s    w 

3012 

30-07 

47 

39 

^ 

ss 

8      W 

30-17 

30-12 

48 

43 

_ 

S4 

s    w 

30-31 

30-12 

50 

45 

_- 

25 

s    w 

30-34 

30-31 

50 

41 

_ 

26 

N     W 

30-33 

30-30 

48 

44 

27 

s    w 

30-30 

30-15 

48 

45 

_ 

■28 

s    w 

3015 

29-85 

49 

45 

_ 

35 

2& 

s 

3985 

29-60 

52 

44 

_ 

13 

30 

s    w 

29  79 

29-59 

57 

50 

-35 

13 
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29-i9 

58 

21 

0-86 
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Elevt»A  Mouth.— I'  Ckndy.  3.  Pine  i  idute  font  In  the  morniag.  3.  WUu 
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i  HeuiheiglK 

Forthemimdi SOilss  indies. 

For  the  Innu  period,  mding  the  SSth 30-183 

FaiI5d>fi,eDdiiigthel3lfa(mooB*aath) 30-US  ) 

FoTl9d>;i,  eading  the  89tb  (moon  noiai) 30-308  I 

aa  hei^t  | 

For  iIm  mend) 43-115° 

For tlielDiui  period. ,..  48-550  \ 

For 30  days,  the  »uain  Swupo  ..., 4S'*8S 

Enfoa&fu 0-S6iii. 


Laboraiors,  Strafford,  Tteclfth  MonUu,  22,  1823. 
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FEBRUARY,   ]824: 


Article  I. 

Experiments  on  the  Stability  ofFtoatit^  Bodies, 
By  Col.  Beaufoy,  FRS.    (With  a  Plate.) 

(To  Hie  Editor  of  the  Amah  of  Pkilosoplt^.) 

DEAR  SIR,  Bua/uf  Heath,  Jan.  I,  I6S4. 

In  the  year  1798  a  disquisition  oa  the  stabihty  of  ships  by 
that  celebrated  and  eminent  mathematician  the  late  Mr,  Atwood, 
was  read' before  the  Royal  Society,  and  published  in  tbe  Trans- 
actions. As  this  work  is  allowed  to  be  superior  to  any  other  on 
the  same  subject  in  the  English  language,  it  may  not  he  unac- 
ceptable to  those  conceraed  in  the  planning  or  building  of  ves- 
sels, to  have  this  gentleman'^  theoretical  deductions  submitted 
to  the  test  of  experiment ;  for  however  satisfactory  maUiematical 
reasoning  may  be  to  the  scientific,  the  generality  of  readers  are 
more  folly  convinced  by  experimental  proof.* 

I  remain,  dear  Sir,  yours  very  truly. 

Mask  Beaufoy 


The  apparatus  with  which  these  experiments  were  made  is 
similar  to  the  one  described  and  illustrated  by  a  plate  in  the 
A»nah  of  Philosophy  for  March,  1816,  and  to  which  I  request 
your  readers  will  refer.  Improvements,  however,  were  made  on 
the  present  occasion,  by  fixing  two  pieces  of  wood  in  a  diagonal 
direction,  one  on  each  side  of  the  mast,  to  prevent  its  heeding 
by  the  inclining  weight :  and  for  greater  security,  their  lower 
extremities  were  firmly  tied  to  the  transverse  piece  that  con- 
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nected  tlie  sides  of  the  model,  and  throush  which  the  mast  was 
inserted.  A  second  alteration  consistea  in  a  more  accurate 
adjustment  of  the  centre  of  gravity  at  any  given  point  of  the 
6gure  when  loaded.  RaieiDg  the  ballast  (bars  of  lead)  at  first 
nearly  produced  this  effect,  which  was  afterwards  determined 
with  greater  nicety  by  pouring  shot  into  a  cup  fised  upon  the 
top  of  the  mast.  This  contrivance  so  well  answered  the  intended 
purpose,  that  the  results  of  several  trials  were  found  not  to  vary 
irom  each  other  more  than  five-hundreths  of  an  inch. 

Different  formed  bodies  were  uked,  joeasuring  in  breadth  tea 
inches,  and  in  leneth  fourteen  inches,  or  within  a  few  hundredths 
of  an  inch  of  lourteen.  The  immersion  in  water,  with  the 
exception  of  the  three  last,  was  foor  inches,  or  two-fifths  of  the 
width.  The  total  depths  were  various,  those  bodies  whose  sides 
projected  outwards  requirinj^  ^»ter  depth  than  those  with  sides 
inclining  inwards ;  and  for  this  reason,  the  edge  of  the  former 
when  inclined  becomes  sooner  level  with  the  surface  of  the 
water. 

Fig.  1  has  the  sides  parallel  to  the  plane  of  the  mast  both 
above  and  beneath  the  wafer  line. 

Fig.  2  has  the  sides  projecting  15  degrees  outward  above  the 
water  line,  and  parallel  to  the  masts  under. 

Fig.  3  has  the  sides  inclining  imoarSt  16  degrees  above  the 
water  line,  and  parallel  to  the  plane  of  the  masts  under. 

Fig.  4  baa  the  sides  projecting  outwarii,  and  at  eaual  incli- 
nations (16  degrees  bota  above  and  beneath  the  water  line). 

Fig.  5  has  the  sides  inclining  inwards  and  at  equal  inclina- 
tions (16  degrees)  to  the  plane  oT  the  masts  above  and  below  th« 
water  line. 

Fig.  6  has  the  sides  coincident  with  the  surface  of  a  ct/Hnder, 
the  vertical  sections  being  equal  circles. 

Fig.  7  has  the  verticw  sections  terminated  by  the  ara  of  a 
parabola. 

Egs.  8,  9,  10,  refer  to  the  experiments  made  on  the  greatest 
rertical  section  (or  midship  bend)  of  an  18  gun  brig,  the  Leopard 
of  50  guns,  and  th^Howe  of  120  guns. 

In  fig.  1  (Plate  XXVI),  B  A  is  the  surface  of  the  water  when 
the  vessels  float  upright.  C  H  the  water  line  when  they  incline 
30  degrees.  E  refers  equally  to  the  centres  of  gravity  of  the 
displaced  fluid  when  the  figure  doats  horizontally,  ana  to  the 
models  in  the  first  set  of  experiments.  Gis  the  centre  of  gravity 
of  the  model  in  the  second  set  of  experiments  ;  the  distance  E  G 
being  1  '3  inches,  or  -^^  of  the  breadth  B  A  ;  £  R,  and  G  r,  are 
the  lever  on  which  the  water  acts  to  re-establish  uie  vessel  in  » 
vertical  position.  M  is  the  meta  centre,  or  point  below  whtdt 
the  Teasel's  centre  of  gravity  ought  always  to  be  situated  to 
prevent  its  oversetting. 

The  displaced  fvater,  aa  well  as  the  weigbt»i^pUed  to  ioclul^ 
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the  vesBfllr  wpi«  etlculated  in  onnow,  drkOllDH,  w4  HCfUpIei, 
and  aftenrards  reduced  to  ihv  deeinMl  Wtt$  of  tn  ouocei  Ome 
scroijea  in  this  case  beiqg  equal  to  one  dnchtn. 

Kfompie  \.^Model  lr*-Et:pmm$ift  1.— The  tattX  depth  of 
the  rnqdel  being  7*1  iochea,  the  height  of  the  centre  of  gnvity 
is  Bubtracted  ia  eaoh  exptnmeat,  and  thg  length  of  th«  mast 
(measuring  from  the  centre  of  gravity  of  the  model  to  the  apex), 
30^6  inches  beitl?  afterwards  added,  gives  the  length  of  lever 
at  which  the  weights  are  applied  to  produce  the  various  iaelina- 
tioDS  of  5°  10°,  16',  20°,  26*,  and  80°,  Ther.  The  ctDtre  of 
gravity  in  Exper.  1  b«iQ^  situated  two  inches  above  the  bottom 
of  the  model,  and  coinciding  with  the  centre  of  gfavltj  of  the 
displaced  fluid,  the  weight  1^2239  oi.  being  Kppll&d  to  the  mast 
will  incline  it  b".  It  is  obvious  that  to  restore  the  vessel  to  iM 
original  verdod  nosition,  the  momentum  of  the  water  must  be 
equal  to  that  of  tne  inclining  power.  If,  therefore,  the  momeit' 
turn  of  the  effort  to  incline  the  Vessel  (ttiat  la  to  aajr,  the  weight 
applitd,  multiplied  by  the  length  of  the  mast)  be  divided  by  the 
weight  of  the  displaced  water,  the  quotient  will  be  the  lengUi  of 
lever  E  R  on  which  the  water  acts. 

Eocperiment  I,— Model  1,  inchned  6°, — ^The  inclining  weight  . 
is  2-3239  ounces,  the  length  of  lever  26-06  inches,  and  weight 

of  the  displaced  water  324-52  ounces,  then giiSi —  ■■  *18 

or  E  R.  By  proceeding  in  a  similar  manner,  the  length  of  lev6f 
is  obtained  for  10°,  15°  20°,  26",  and  30<*.  It  should  be  men- 
tioned, that  after  the  vessel  had  heen  inclined  on  one  side,  it 
was  turned  and  inclined  on  the  other,  by  which  means  if  the 
mut  was  not  perpendicular,  or  there  was  any  inaccuracy  ip  the 
form  of  the  model  or  manner  of  placing  the  ballast,  it  was  imme-  ' 
diately  perceived,  and  the  error  corrected  in  takinc  the  mean  of 
the  two  experiments.  The  difference,  however,  seMom  amounted 
to  two  drachms,  and  in  general  was  much  less. 

The  result  of  the  second  set  of  experiments  proved  the  accu- 
ral^ of  the  6nt,  the  altitude  of  the  point  Moeing  nearly  the 
same  is  both  cases,  as  may  be  seen  on  reference  to  the  snnexed 
tables. 

Colnmn  1  shown  the  angles  of  inclination.  Columns  3  and  6, 
the  weights  that  produced  that  inclination.  Columns  3  and  7, 
the  length  of  lever  E  R  and  6  r.  Columns  4  and  8,  the  lever 
E  R  ai^  O  r,  calculated  by  Mr.  Atwood's  theorem.  Colomns 
5  and  9,  the  height  of  the  point,  M  above  the  point  fi,  and 
iound  in  the  fbllowif^  manner : — As  the  sine  of  the  incUnation 
:  E  R  or  G  r  ; :  radius  :  E  M  or  Q  M.  When  the  centres  of 
gntvitf  of  figs.  I  and  7  coincide  with  the  centres  of  gravity  of 
Uie  dtapbeed  fluid,  their  stabilihr,  allowing  for  the  attendant 
iaacoaracy  of  (aperiments,  will  m  the  same  as  thoint  by  th^ 
ttdmomd  oatetdatitns. 

o2 
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T 

5 

d-lS  X  324-62  =     68 

0-26  X  215-97  =    6ff 

IQ 

0-36  X  324-62  =  117 

0-53  X  215-97  =  116 

16 

0-66   X   324-62  =   178 

0-81    X  215-97  =  176 

20 

0'76  X  324-62  =  243 

1-1 1    X  215-97  =  240 

26 

0-07   X   32462  =  316 

1-46  X  216-97  ^  313 

30 

1-22  X  324-62  =  396 

1-83  X  216-97  =  396 

Figs.  8,  9,  10,  are  the  greatest  verticat  sectioas  of  three  meQ 
of  war. 

The  object  in  making  these  experiments  was  to  detennine 
how  much  the  meta  ceatres  of  these  parts  of  the  ships  are 
elevated  above  the  load  water  line.  Each  figure  waq  submitted 
to  two  experiments,  for  determiutng  the  height  of  the  meta 
centre  above  the  centre  of  gravity  of  the  displaced  fluid.  These 
two  were  then  added  together,  and  the  draught  of  water  snl>- 
tracted.  For  instance,  the  18  gun  brig  3-22  inches,  the  mean 
height  of  the  meta  centre  (see  Table  VlII  and  Exper.  1)  above 
the  point  E,  being  added  to  2*24  inches.  The  centre  of  gravity 
gives  5*46  inches,  from  which  deduct  3'60  the  draught  of  water, 
and  the  remainder  1*86  will  be  the  quantity  sought,  The  hetaa 
of  a  man  of  war  of  this  size  is  30  feet,  and  -jVeV  °^  ^0  is  5*58 
feet,  which  is  the  height  of  the  brig's  meta  centre  above  the 
water  when  inclined  between  15°  and  20°.    (See  Table  VIII.) 

'The  mean  height  of  the  Leopard's  meta  centre  above  the 
centre  of  gravity  of  the  water  is  2*38,  to  which  add  2-38,  and 
from  the  total  subtract  4']3,  the  remainder  -^^  is  the  distance 
of  the  meta  centre  above  the  line  of  floatation,  or  ,  jjj  parts  of 
the  breadth.  The  beam  or  greater  breadth  of  this  60  gun  ship 
is  39^  feet,  .^^^  of  39^,  is  2-49  feet,  the  meU  centre's  heigl:^ 
which  point  may  be  considered  as  stationary. 

The  mean  height  of  the  meta  centre  of  the  Howe  above  the 
centre  of  gravity  of  the  displaced  water  is  2*26  inches,  to  which 
add  2-43,  and  deduct  4-27  (the  draught  of  water).  The  remainder 
^,1^  parts  of  an  inch  is  the  meta  centre's  altitude  above  the 
water,  or  ^4^  of  the  width.  The  greatest  breadth  of  the  120  gun 
ship  is  54  ieet  5  inches,  oi  54-417 ;  y^  of  54-417  is  2-27  feet, 
the  Howe's  meta  centre  above  the  load  water  line.  The  meta 
centre  being  stationary,  proves  that  the  midship  bends  of  the 
Howard  and  Leopard  are  in  great  measure  circular. 

The  centre  of  gravity  of  the  displaced  water  of  the  men  of 
war  was  determined  mechanically,  and  the  columns  in  the  tables 
headed  Theor.  are  not  filled  up,  it  being  impossible  to  give  any 

feneral  rale  for  finding  the  centre  of  gravity  of  bodies  formed 
y  different  curves  or  mixed  lines. 
Although  the  theory  of  stability  is  perfect,  yet  the  calculations 
are  attended  with  considerable  trouole,  especially  in  complex 
forms,  such  as  the  hulls  of  ships,  which  require  the  labour  of 
months.    Under  these  circumstances  is  not  the  mechanical 
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method  adopted  in  these  experiments  of  finding  the  meta  centre 
by  first  suspending  the  model  on  pivots,  and  then  inclining  it 
in  water  by  weight,  the  prefertdile  mode  of  proceeding  ?  I  have" 
reason  to  oelieve  that  with  proper  attention,  and  provided  the 
pivots  torn  on  friction  tollers,  the  centre  of  gravity  could  be 
ascertained  within  the  hundredth  part  of  an  incn. 

A  most  essential  point  in  ship  building  is  the  framing  and 
putting  together  of  the  materials.  This  is  now  so  well  performed, 
through  the  eminent  skill  and  superior  abilities  of  air  Ilobert 
SeppingB,  «a  to  render  it  doubtful  whether  this  branch  of  naval 
mechanism  admits  of  further  extension.  These  observations, 
however,  will  not  apply  to  another  subject  of  naval  science. 
Indeed  it  seems  scarcely  credible  that  in  the  first  maritime 
nation  in  the  world,  one  whose  very  existence  depends  upon  its 
shipping,  and  upon  the  building  of  whose  men  of  war  millions 
and  hundreds  of  millions  have  been  expended  from  the  time  of. 
Henry  VIII.  to  the  present  day,  no  series  of  experiments  on  the 
resistance  of  fluids  should,  have  been  undertaken  by  authority. 
Should  this  unaccountable  neglect  be  palliated  by  the  trits- 
remark,  that  that  which  is  fclund  to  answer  in  smooth  water  is 
inapplicable  to  rough,  it  may  be  answered,  that  Emerson  in  his 
octavo  book  of  Mechanics,  p.  1 13,  speaking  of  a  watch  kee|iing 
time  at  sea,  declares  that  "  to  suppose  any  regular  motion  can 
subsist  among  ten  thousand  irregular  jnotions,  and  in  ten  thou- 
sand difi'erent  directions,  is  a  most  glaring  absurdity,"  yet  not- 
withstanding the  prediction  of  this  celebrated  writer,  chronome-. 
ters  are  found  to  he  of  most  essential  use,  and  as  such  taken  on 
board  most  ships  of  value.  Vessels  propelled  by  steam  now 
.cross  from  Falmouth  to  Spain  and  back,  yet  not  many  years 
have  elapsed  since  this  mode  of  navigation  was  declared  utterly 
impracticable. 

The  expence  of  making  ii  complete  set  of  experiments  proba- 
bly would  not  exceed  the  value  of  the  main  mast  of  a  single  hne 
of  battle  ship  ;  and  a  more  convenient  and  eligible  situation  for 
conducting  such  experiments  cannot  be  found  than  the  King's. 
Dock  Yard  at  Woolwich.  Such  an  undertaking  is  absolutely 
necessan'  for  discovering  the  solid  of  the  least  resistance,  and 
for  the  improvement  of  the  hulls  of  vessels;  and  when  the 
immense  importance  is  considered  of  so  easy  aud  indispensable 
an  elucidation  of  this  interesting  but  ill  understood  branch  of 
physics,  it  is  hoped  that  the  naval  admin isiration  of  ray  Lord- 
Melville,  which  has  already  done  so  much  for  the  promotion  of 
science,  will  not  consider  the  resistance  o/Jluids  as  unworthy  of 
notice.  Kvery  member  of  the  community  must  participate  in  a 
wish  that  his  Lordship  may  be  pleased  to  issue  directions  for 
prosecuting  an  inquiry,  of  which  the  siicceas  cannot  be  doubted, 
if  the  investigation  be  committed  to  the  skill,  science,  and  veal, 
wJtich  at  present  diBtioguish  the  Navy  Office. 
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On  /Ae  lAquefaction  of  Chlorine  and  other  Gases.    By  M.  Fara- 
day, Chemical  Aisistant  in  the  Royal  Institution.* 

I  TOOK  advantage  of  the  late  cold  weather  (Feb.  and  Karch, 
1823),  to  procure  crystals  of  hydrate  of  chlorine  for  the  pnipose 
of  analysis.  The  results  are  contained  in  a  short  paper  in  the 
Quarterly  Journal  of  Science,  vol,  xv.  Its  composition  is  very 
nearly  27'7  chlorine,  72-3  water,  or  1  proportional  of  cblorioe, 
and  10  of  water. 

The  President  of  the  Koyal  Society  having  honoured  me  by 
looking  at  these  conclusions,  suggested,  that  an  exposure  of  th« 
substance  to  heat  under  pressure,  wonld  probably  lead  to  inte- 
resting results  :  the  following  experiments  were  commenced  at 
his  request.  Some  hydrate  of  chlorine  was  ^i-epared,  and  being 
dried  as  well  as  could  be  by  pressure  in  bibulous  paper,  was 
introduced  into  a  sealed  glass  tube,  the  upper  end  of  which  was 
then  hermetically  closed.  Being  placed  in  water  at  60^,  it 
Underwent  no  change ;  but  when  put  into  water  at  100",  the 
substance  fused,  the  tube  became  filled  with  a  bright  yellow 
atmosphere,  and,  on  examination,  was  found  to  contain  two  fluid 
substances:  the  one,  about  three-fourths  of  the  whole,  was  of  a 
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faiat  yellow  colour,  hBTiDg  very  much  the  appearance  of  water; 
the  remunin?  fourth  was  a  heavy  bnght  yellow  fluid,  lying  at 
-tlie  bottom  of  the  fonner,  without  any  apparent  tendency  to  nux 
with  it.  As  the  tube  cooled,  the  veUow  atmosphere  condensed 
into  more  of  the  yeHow  fluid,  whicn  floated  in  a  film  on  the  pale 
'  fiuid,  looking  very  like  chlcvide  of  nitrogen ;  and  at  70°  the  pale 
portion  congealed,  altbou^  even  at  33^  the  yellow  portion  did 
not  solidify.  Heated  u»  to  100°  the  yellow  flnd  appeared  to 
ho^  and  agiun  producea  the  bright  coloured  atmosphere. 

xly  putting  the  hydrate  into  a  bent  tube,  aileiwards  hermeti- 
cally sealedi  I  found  it  easy,  after  decomposing  it  by  a  heat  of 
100°,  to  distil  the  yellow  fluid  to  one  end  of  Uie  tube,  and  so 
B^mrate  it  from  tne  remaining  portion.  In  this  way  a  more 
complete  decomposition  of  theliydrate  was  effected,  and  when 
the  whole  was  allowed  to  coot,  neither  of  the  fluids  solidtfled  at 
tenperaUires  above  34",  and  tjie  yellow  portion  uot  even  at  0°. 
When  Ak  two  were  mixed  together,  they  gradually  combined  at 
temperatilrea  below  60°,  gnH  formed  the  same  solid  substaoces 
as  tnat  first  introduced.  If,  when  the  fluids  were  separated,  the 
tube  was  cut  in  the  middle,  the  parts  flew  asunder  as  if  with  an 
explosion,  the  whcAe  of  tb«  y«Uow  portioa  disappeared,  and  ' 
there  was  a  powerflil  atmosphere  of  chlorine  produced ;  the  pale 
portion  on  the  contrary  rtuained,  and  when  examined,  proved 
to  be  a  weak  solution  of  bhlorine  in  water,  with  a  little  muriatic 
acid,  probably  from  the  impurity  of  the  hydrate  used.  WbcQ 
that  end  of  ths  tube  in  whidi  the  yellow  fluid  lay  was  broken 
under  a  jar  of  water,  there  was  an  imme<Uate  prodaction  of 
chlorine  ga^. 

I  at  first  thought  that  muriatic  acid  and  euchlorine  had  beei^ 
fosmed ;  then,  £at  two  new  hydrates  of  chlorine  had  been  pro- 
duced ;  but  at  last  I  suspected  that  the  chlorine  had  been 
entirely  separated  from  the  water  by  the  heat,  and  covdeased 
into  a  dry  fluid  by  the  mere  pressure  of  its  own  abundant  vapour. 
If  thft'were  true,  it  followed,  that  chlorine  gas,  when  com- 
jtressed,  should  be  condensed  into  the  same  fluid,  and,  as  the 
fttoipspfaere  in  the  tube  in  which  the  fluid  lay  was  pot  very  yel- 
low at  60"  or  ^0°,  it  eaemed  probable  that  the  pressure  required 
was  not  beyonJd  what  could  readily  be  obtained  by  a  condensins 
syringe.  A  long  tube  was  therefore  furnished  widi  a  cap  and 
Btop^cook,  Uien  exhausted  of  air  and  filled  with  chlorine,  and 
Jieiag  held  vertically  with  the  syringe  upwards,  air  was  forced 
ID,,  which  thrust  the  chlorine  to  thebottooi  of  the  tube,  andgavQ 
a  pressuic  of  about  four  atmospheres.  Being  now  cooled,  there 
was  an  immediate  deposit  in  films,  which  appeared  to  be  hydrate, 
formed  by  w^^er  contained  in  the  gas  and  vessels,  but  some  of 
the  yellow  fluid  was  also  produced.  As  this  however  might 
also  contaia  a  portion  of  the  water  present,  a  perfectly  dry  tube 
and  apparatus  were  taken,  and  the  chlorine  left  for  soiue  time 
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over  a  batli  of  Bolpliuric  acid  before  it  was  iDtrodnced.  Upon 
tfaiDwing  in  air  aoct  glnngjirustre,  then  was  now  qo  aolid  him 
fonned,  but  the  dcu  ytUow  fluid  was  4epput«4,  aud  more 
abundantly  bUU  upon  cooling.  After  remaming  eonie  time  it 
diB^peared,  having  ^radD^lv  mixed  with  tfaeatmdeplieretdiove 
it,  but  oTsry  repetilioD  of  the  experiment  proceed  the  nme 
rcsaltfi.  ' 

Preamniog  that  I  had  now  a  right  to  coneidei  theyelknr4u)d 
as  pnre  chlorine  in  the  liquid  state,  I  proceeded  to  eitamine  ite 
properties,  as  well  as  I  could  when  obtained  by  heat  from  the 
hydrate.  However  obtained,  it  always  appears  very  limpid  and 
&md,  and  excessively  volatile  at  common  presaure.  A  poitMn 
was  cooled  in  its  tube  to  O* :  it  remained  auid.  The  tube  was 
then  (Mieaed,  when  a  part  immediately  flew  oflT,  leaving  the  rest 
•o  cooled  by  the  evapcHntion  aa  to  remain  a  fluid  under  Uie  atmo^ 

rric  pressure.  The  temperature  could  not  have  been  higher 
—  40°  in  this  case ;  as  Sir  Humphry  Davy  has  shown  that 
diy  chlorine  does  not  condense  at  that  tetnp^ntnre  nnder  com^ 
mon  pr^sute.  Another  tube  was  opened  at  a  temperatore  of 
60* ;  a  part  of  the  chlorine  volatilised,  and  cooled  the  tube  «• 
much  ft!  to  condense  the  atmosi^eric  vapour  on  it  as  ice. 

A  tabs  having  the  water  at  one  end  and  the  chlorine  at  tlw 
other  was  weighed,  and  then  cut  in  two ;  the  chlorine  imme^ 
diately  flew  oil,  and  the  Ices  being  ascertained  was  fiMiud  to  be 
1*6  gnia :  the  water  left  was  examined  and  found  to  contain 
'  some  chlorine :  its  weight  was  ascertained  to  be  5-4  grains. 
These  proportions,  however,  must  not  be  considered  as  mdica- 
tive  of  the  true  composition  of  hydrate  of  chlorine  ;  fbr,  from 
the  mildnees  of  the  weather  during  the  time  when  these  experi- 
nents  were  madej  it  ymx  impossible  to  collect  the  oiystals  of 
hydrate,  press,  and  transfer  them,  without  losing  much  chlorine; 
and  it  is  also  impossible  to  sepu^te  the  chlonne  and  water  in 
the  tube  perfectly,  or  keep  them  separate,  as  the  atmosphere 
within  wul  combme  with  the  water,  and  gradually  reform  the 
hydrate. 

Before  cutting  the  tube,  anoUier  tube  bad  tieen  fnvpared 
exactly  like  it  in  form  «nd  size,  and  a  portion  of  water  introduced 
into  it,  as  near  as  the  eye  cotdd  judge,  of  the  same  bnlk  as  ^e 
flaid  chlorine  ;  this  water  wu  found  to  weigh  1*2  grain  ;  a  result, 
which,  if  it  may  be  trusted,  would  give  the  specific  gravity  rf 
fluid  chlorine  as  1*33  ;  and  from  its  appearance  m,  and  on  water, 
this  cannot  be  far  wrong. 

The  refractive  power  of  fluid  chlorine  is  rather  less  than  that 
of  water.  The  pressure  of  its  vapour  at  6(f  is  nearly  equal  to 
£m»  atmospherea. 
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^ott  on  the  Condemation  of  Muriatic  Acid  Go*  into  the  Hquid 
form.    By  Sit  H.  Davy,  B»rt.  Pres.  RS. 

In  deBuing  Mr.  Faraday  to  expose  the  hydrate  of  chlorine  to 
lieat  ID  a  doaed  glass  tube^  it  occurred  to  me,  that  one  of  three 
things  would  happen ;  that  it  would  become  Suid  as  a  hydrate ; 
or  that  a  decomposition  of  water  would  occur,  and  euchlorina  and 
l&nriatic  acid  be  formed ;  or  that  the  chlorine  would  separate  in 
a  condensed  state.  This  last  result  having  been  obtained,  it 
evidently  led  to  other  researches  of  the  same  kind.  I  shall  hope, 
on  a  future  occasion,  to  detail  some  general  views  on  the  subject 
of  these  researches.  I  shall  now  merely  mention,  that  by  seal- 
ing muriate  of  ammonia  and  sulphuric  acid  in  a  strong  glass  tube, 
and  caaune  them  to  act  upon  each  other,  I  have  procured  liquid 
mnriatic  a^d:  and  by  substituting  carbonate  for  muriate  of 
ammonia,  I  have  no  doubt  that  carbonic  acid  may  be  obtained, 
though  in  the  oidy  trial  I  have  made  the  tube  burst.  I  hare 
requested  Mr.  Faraday  to  pursue  these  experiments,  and  to 
extend  them  to  all  the  gases  which  ai%  of  considerable  density, 
or  to  fliiy  extent  soluble  in  water ;  and  I  hope  soon  to  be  able  to 
lay  an  account  of  his  results,  with  some  apphcations  of  them  that 
J  propose  to  make,  before  the  Society. 

I  cannot  conclude  this  note  without  observing,  that  the  gene- 
ration  of  elastic  substances  in  close  vessels,  either  with  or  with- 
out heat,  offers  much  more  powerful  means  of  approximating 
their  molecules  than  those  dependent  upon  the  application  of 
cold,  whether  natural  ov  artificial :  for,  as  gases  diminish  only 
about  1-480  in  volume  for  every  —  degree  of  Fahrenheit'!  scale, 
beginning  at  oidiaary  temperatures,  a  very  slight  condensation 
only  can  be  produced  by  the  most  powerful  freezing  mixtures, 
not  half  as  much  as  would  result  from  the  application  of  a  strong 
flame  to  one  part  of  a  glass  tube,  the  other  part  being  of  ordi- 
nary temperature :  and  when  attempts  are  made  to  condense 
gases  into  fluids  by  sudden  mechanical  compression,  the  heat, 
instauUy  generatea,  presents  a  formidable  obstacle  to  the  success 
of  the  experiment ;  whereas,  in  the  compression  resulting  from 
their  slow  geaeratiou  in  close  vessels,  if  the  process  be  conducted 
with  common  precautions,  thece  is  no  source  of  difficulty  or  dan- 
ger; and  it  may  be  easily  assisted  by  artificial  cold  in  cases 
when  gases  approach  near  to  that  point  of  compression  and  tem- 
perature at  wnich  they  become  vapours.] 

The  refractive  power  of  liquid  muriatic  acid  is  greater  tlum 
that  of  nitrous  oxide,  but  less  than  that  of  water;  it  is  nearly 
equal  to  that  of  carbonic  acid.  The  pressure  of  its  vapour  at  the 
temperature  of  50°  is  equal  to  about  40  atmospheres. 
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iSu/pAuroiu  Acid. 
'  Mercury  and  concentrated  sulphuric  acid  were  sealed  up  in  a 
bent  tabe,  and,  being  brought  to  one  end,  heat  was  carefully 
applied,  while  the  other  end  was  preserved  oool  by  wet  bibulous 
paper.  Sulphurous  acid  G;as  was  produced  where  the  heat  acted, 
and  was  condensed  by  the  sulphuric  acid  above ;  but,  when  the 
latter  bad  become  saturated,  Uie  euiphurous  acid  passed  to  the 
cold  end  of  the  tube,  and  was  condensed  into  a  lu^uid.  When 
the  whole  tube  was  cold,  if  the  sulphurous  acid  were  returned 
on  to  the  mixture  of  sulphuric  acid  and  sulphate  of  mercniy,  a 
portion  was  re-absorbecf,  but  the  rest  remained  on  it  withont 


Liquid  sutphurouB  acid  is  very  limpid  and  colourieas,  and 
highly  fluid.  Its  refractive  power,  obtained  by  comparing  it  in 
water  aud  other  media,  with  water  contained  in  a  similar  tnbe, 
appeared  to  be  neariy  equal  to  that  of  water.  It  does  not  soli- 
dify or  become  adhesive  at  a  temperature  of  0°  F.  When  a  tube 
containing  it  was  opened,  the  contents  did  not  rush  out  as  with 
explosion,  but  a  portion«fthe  liquid  evaporated  rapidly,  cooling 
another  portion  so  much  as  to  leave  it  in  the  fluid  state  at  com- 
mon barometric  pressure.  It  was  however  rapidly  dissipated, 
not  producing  visible  fumes,  but  producing  the  odour  of  pare 
sulphurous  acid,  and  leaving  the  tube  quite  dry.  A  portion  of 
the  v^Miur  of  the  fluid  received  over  a  mercurial  bath,  and  exa- 
mined, proved  to  be  sulphurous  acid  gas.  A  piece  of  ice  drop- 
ped into  the  fluid  iustantly  made  it  boil,  from  ibt  heat  communi- 
cated by  it. 

To  prove  in  an  unexceptionable  manner  that  the  fluid  was  pure 
sulphurous  acid,  some  sulphurous  acid  gas  was  carefuUy  pre- 
pared over  mercury,  and  along  tube  perfectly  dry,  and  closed  at 
one  end,  being  exnansted,  was  filled  with  it ;  more  sulphurous 
acid  was  then  thrown  in  by  a  condensing  syringe,  till  there  were 
three  or  four  atmospheres  ;  the  tube  remained  perfectly  clear  and 
dry,  but  on  cooling  one  end  to  0°,  the  flaid  sulphurous  acid  con- 
densed, and  in  all  its  characters  was  like  that  prepared  by  the 
former  process. 

A  small  gage  was  attached  to  a  tube  in  which  sulphurous  acid 
was  afterwaroa  formed,  and  at  a  temperature  of  46°  F.  the  pres- 
sure within  the  tube  was  equal  to  three  atmospheres,  there  being 
a  portion  of  Uquid  sulphurous  acid  present :  but  as  the  common 
air  had  not  been  excluded  when  the  tube  was  sealed,  nearly  one 
atmosphere  must  be  due  to  its  presence,  so  that  sulphurous  acid 
vapour  exerts  a  pressure  of  about  two  atmospheres  at  46°  F.  Ita 
specific  gravity  was  nearly  1"42,* 


Stdfiiifetttd  Hydrogen. 

A  tube -being  bent,  and  k6(tl«d  Rt  the  ifaortor  ead,  ttamg 
murifttic  nMud  was  poured  in  through  a  Moall  fuiQBl,.BQ  aaaeoriy 
to  fill  ths  short  leg  wiUiout  soilipg  the  long  one.  A  pieoe  of 
platinum  foil  was  then  cnimpled  up  and  pushod  in,  and  upoq 
that  wete  put  fragments  of  kulphutet  of  iron,  until  the  tube  mta 
nearly  full,  la  this  way  action  was  prevented '  until  the  tuba 
was  setded.  ,^it  once  commences,  it  is  almost  impossible  to 
^ose  the  tutu  in  a  manner  sufficiently  strong,  because  of  the 
nressiog  ont  of  the  gaa.  When  closed,  the  muriatic  acid  was 
liiade  to  run  on  to  t£e  sulpburet  of  iron,  and  then  lef^  for  a  day 
or  two.  At  the  end  ofthattime,  much  protomuriate  of  iron  baa 
formed,  and  on  placing  the  clean  end  Qf  the  tube  in  a  mixture  of 
ice  and  salt,  warming  the  other  «pd  if  necessary  by  a  little  water, 
sulphuretted  hydrogen  in  the  liquid  state  distilled  over. 

The  Uquid  sulphuretted  hydrogen  was  colourless,  limpid,  and 
exceasively  fluid.  £ther,  when  compared  with  it  in  aimilar 
tubes,  appeared  tenacious  and  oily.  It  did  not  mix  with  the 
rest  of  the  fluid  in  the  tube,  which  waa  no  doubt  saturated,  but 
remained  standing  on  it.  When  a  tube  containing  it  was  opened, 
the  liquid  immediately  rushed  into  vapour ;  and  this  being  done 
under  water,  and  the  vapour  eollectea  and  examined,  it  proved 
to  be  sulphuretted  hydrogen  gas.  As  the  temperature  of  a  tube 
containing  some  of  it  rose  fcom  0°  to  46°,  part  of  the  fluid  rose 
in  vapour,  and  its  bulk  diminished  ]  but  there  was  no  other 
change  ;.  it  did  not  seem  more  adhesive  at  0°  than  at  45°.  Its 
refractive  power  appeared  to  be  rather  greater  than  that  of 
water ;  it  decidedly  surpassed  that  of  sulphurous  acid.  A  small 
gage  being  introduced  mto  a  tube  in  which  liquid  sulphuretted 
hydrogen  was  afterwards  produced,  it  wa»  found  that  the  pres- 
sure of  its  vapour  was  nearly  equal  to  17  atmospheres  at  the 
temperature  of  60°. 

Ine  gages  used  were  made  by  drawing  out  some  tubes  at  the 
blowpipe  table  until  they  were  capillary,  and  of  a  trumpet  ibrm ; 
they  were  graduated  by  bringing  a  small  portion  of  meicnry 
successively  Into  their  diflerent  parts ;  tliey  were  then  sealed  at 
the  fine  end,  and  a  p(»lion  of  mercury  placed  in  tite  broad  end ; 
and  in  this  state  they  were  placed  in  the  tubes,  so  that  none  of 
the  substances  used,  or  produced,  could  get  to  the  mercury,  or 

tuies  of  thece,  and  vhen  anj  one  •»  fouad  of  the  umc  ipedfic  gnvit;  h  th«  iuld  at 
whiiA  it  VBS  Immersed,  the  ipedfic  grsviCj  of  the  Suid  was  taken  :  thus  a  auDiber  of 
hjtroBtetiiai  ku]b«  vtn  obtainal ;  ttoe  *en  intiDdaced  into  the  tnbea  in  whidi  Ae 
«|iUtan4s  wne  lo  b«  IttxraWd ;  and  uMmatdf,  tbe  drj  fiquiOi  obcube^  In  aantpif 
with  them.  It  vaa  then  observed  whether  din  floated  ot  oat,  and  asBcand  lel  of  <»».: 
vimeiitsirtTe  made  with  biilba  lighter  or  heavier  aa  required,  until  a  near  ^tproximatuAi 
Has  obtuned.  MaDf  of  the  tubes  burst  ia  the  ezpenments,  and  in  otben  difficulties 
ocnuredfiom  Cke  acridental  foaling  af  ths  bnlb  bjr  ibteooWMatihBtabe.  OocKinKe 
of  error  majr  be  mentioned  ia  addicun  U  dK^c  wbm  ate  dbwoc,  SMM^,  AaalteMlbiB 
of  ^  bulk  of  the  bulb  bj  its  tubmiwiw  lo  (be  prainn  Ttqaoed  to  Iwn  dM  mMsbw 
IpttwlliuittM, 
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put  b;  H  to  the  ioaidc  nf  the  gie«.  In  crtMMtiM;  tlwBMlitUr 
of  atmospheres,  one  has  always  oeeii  subtracted  for  the  fejrtfft 
in  the  tube. 

The  specific  gmrity  of  sulphnretted  hydrogen  appeared  to 
be  0-9. 

Carhoniz  Acid. 

The  materials  ased  in  the  productioo  of  earbooio  add,  wera 
carbonate  of  anunonia  and  concentrated  sulphuric  auid ;  thv 
manipulation  was  like  that  deteribed  for  sulphuretted  hydr(W9tt4 
Much  ctronger  tubes  are  bowever  required  for  carbonic  acid  QiKO 
for  any  of  tfic  former  substances,  and  there  is  none  whitjh  bat 
prodaoed  so  many  or  more  powerfnl  explosiuw.  Tubes  ik'Ucli 
bare  h«ld  fluid  carbonic  acid  well  for  two  or  three  weeks  toge» 
tfaer,  have,  npon  some  inereue  in  the  wariatb  of  the  weatbwi 
moBlwaronsly  exploded,  with  great  violfliic«;  and  thq  preoflu- 
tUMM  of  glass  masVs,  goggles,  kc.  tFhich  are  at  all  timce  aecdtr) 
sary  in  pursuing  these  experiments,  are  partiouhuly  so  with  car-i 
braic  acid. 

Carbonic  acid  ia  a  limpid  colonrless  body,  extremely  duid, 
and  floating  upon  tibe  oUier  contents  of  the  tobe.  It  distila 
readily  and  rapicUy  at  the  difl^nce  of  temperature  hetweffii  32*^ 
and  0^.  Its  relractiTe  power  is  muoh  lets  than  that  of  water. 
No  diminution  of  temperatore  to  which  I  have  been  ableto  snb- 
mit  it,  baa  altered  its  appearance.  In  endeavouring  to  opoa  the 
tnbes  at  one  end,  they  nava  uniformly  burst  into  fragments,  wttfi 
powerfnl  ezplo^oos.  By  inclosing  a  gage  in  a  tube  in  whidi 
fluid  carbonic  acid  was  afterwards  produced,  it  waa  found  that 
its  T^iDUT  exerted  a  pieaaBr*  of  36  atmosphetea  at  a  tanpoature 

Euchlorine, 

Floid  euchlorine  was  obtained  by  incloaiog  chlorate  of  potash 
and  Bulphurio  acid  in  a  tube,  aad  leaving  uiem  to  act  on  each, 
other  for  24  hours.  In  that  time  there  bad  been  much  actiooi 
the  mixture  was  of  a  dark  reddish  brown,  and  the  atmosphere  of 
a  bright  yellow  colour.  The  mixture  was  tbea  hea.t«d  up  to 
100°,and  tiie  upoc«upied  end  of  the  tube  cooled  to  0° ;  by  degree» 
the  mixture  lost  its  dark  colour,  luid  a  very  fluid  etliereal  looking 
subatapce  condensed.  It  was  not  miscible  with  a  small  porttot^ 
of  the  sulphuric  acid  which  lay  beneath  it ;  but  when  retomed 
on  to  the  viasa  of  salt  and  acid,  it  was  gradually  absorbed, 
rendering  the  mixture  of  a  much  deeper  colour  even  than  itself* 

Euchlorine  thus  obtained  ia  a  very  fluid  transparent  sub- 
stance, of  a  deep  yellow  colour.  A  toba  containing  a  portion  or 
it  in  the  clean  end,  was  opened  at  the  opposite  extremity ;  ther^t 
was  a  rash  of  eucMurine  vapour,  but  the  salt  plugged  up  thft 
apertora :  while  clearing  this  away,  the  whole  Uibe  must  with  a, 
TK4c^t.explqaiQ%  exG«9pt  the  fHoilU  «ad  in  a  dof^  in  my  baod^ 
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whore  theetteblorina  previotnly  lay,  but  the  fluid  had  all  disap* 
peued. 

Nitrous  Oxide. 


" '  Some  mtrate  of  ammonia,  previously  made  as  dry  as  could  be 
by  partiEJ  decomposition,  by  beat  in  the  air,  was  sealed  up  in  a 
bent  tube,  and  then  heated  in  one  end,  the  other  being  preserved 
cool.  By  repeating  the  distillation  once  or  twice  in  ttus  way,  it 
was  found,  on  after-examination,  that  very  litde  of  the  salt 
remained  undecomposed.  The  process  requires  care.  I  have 
had  many  explosions  occur  with  very  strong  tubes,  and  at  consi- 
derable risk. 

When  the  tube  is  cooled,  it  is  found  to  contain  two  fluids,  and 
a  very  compressed  atmosphere.  The  heavier  fluid  on  examina- 
tion proved  to  be  water,  with  a  little  acid  and  nitrous  oxide  in 
Bolntion ;  tile  other  was  nitrous  oxide.  It  appears  in  a  very 
liquid,  limpid,  colourlesB  state ;  and  ao  volatile  that  the  warmth 
of  the  hand  generally  makes  it  disappear  in  vapour.  The  apph- 
cation  of  ice  and  salt  condenses  abundance  or  it  into  the  liquid 
state  again.  It  boils  readily  by  the  difference  of  temperature 
between  50°  and  OP.  It  does  not  appear  to  have  any  tendency 
to  solidify  at  —  10°.  Its  refractive  power  is  very  much  less 
than  that  of  water,  and  less  than  any  fluid  that  has  yet  been 
obtainisd  in  these  experiments,  or  than  any  known  fluid.  A 
tube  being  opened  in  the  air,  the  nitrous  oxide  immediately  burst 
into  vapour.  Another  tube  opened  under  water,  and  tlie  vapour 
c<41ected  and  examined,  it  proved  to  be  nitrous  oxide  gas.  A 
gage  bemg  introduced  into  a  tube,  in  which  liquid  nitrous  oxide 
was  afterwards  produced,  gave  the  pressure  of  its  vapour  as  equ^ 
to  above  60  atmospheres  at  45°. 

Cyanogen. 

Some  pure  cyanuret  of  mercury  was  beated  until  perfectly 
dry.  A  portion  was  then  inclosed  m  a  green  glass  tube,  in  the 
same  manner  as  in  former  instances,  end  being  collected  to  one 
end,  was  decomposed  by  heat,  while  the  other  end  was  cooled. 
The  cyanogen  soon  appeared  as  a  liquid :  it  was  limpid,  colonr- 
less,  and  very  fluid ;  not  altering  its  state  at  the  temperature  of 
0°.  Its  refractive  power  is  ratner  less,  perhaps,  than  that  of 
water.  A  tube  containing  it  being  opened  in  the  atr,  the  expan- 
sion  within  did  not  appear  to  be  very  great;  and  the  liquid 
passed  with  comparative  slowness  into  the  state  of  vapour,  pro- 
ducing great  cold.  The  vapour,  being  collected  over  mercury, 
proved  to  be  pure  cyanogen, 

A  tube  was  sealed  up  with  cyanuret  of  mercury  at  one  end, 
and  a  drop  of  water  at  the  other ;  the  fluid  cyanogen  was  then 
produced  m  contact  with  the  water.  It  did  not  mix,  at  least  in 
any  considerable  quantity,  with  that  fluid,  but  floated  on  it, 
being  lighter,  though  apparently  not  so  much  so  as  ettierwotdd 
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fo«.  &>  the  coone  0^  B0m4  davs,  action  bad  takfeo  |!Alee,''^ 
water  IhuI  become  lilt^dc,  and  changes,  probabl;^  sitch  aa  oM 
known  to  take  place  in  an  aqueoos  Bolution  -  df  eyaniogeHi 
occurred.  ThepesBOTe  of  the  rapour  of  CTHDog'eit  appeatedb^ 
the  ^Bge  to  be  3-6  or  3-7  atmoBpheres  at  45°.  Its  9pecI0d 
gniTity  was  nearlyO-9. 


In  searching  after  liquid  ammonia,  it  bectwie  necegsaryi 
though  difficult,  to  find  some  diy  aouice  of  that  substance ;  ana 
I  at  ^t  resorted  to  a  compound  uf  It,  which  I  ha^  occasion  to 
notice  some  years  since  with  chloride  of  eQver.*  When  dry 
chloride  of  silver  is  put  into  ammoniacal  gas,  as  diy  as  it  cBO  be 
made,  it  absorbs  a  large  quantity  of  it :  lOOjgreina  oondensing 
above  130  cubical  in^es  of  the  go^ ;  but  too  eomyound  thus 
formed  is  decomposed  by  a  temperature  of  100**  F.  or  upwards. 
A  portion  of  this  compound  was  sealed  up  in  a  bent  tube  aod 
heated  m  one  leg,  while  the  other  was  cooled  by  ice  or  water. 
The  compound  thus  heated  under  pressure  fused  at  a  compara- 
tively low  temperature,  and  boiled  up,  giving  off  ammoniacal  gas^ 
wbiui  condensed  at  the  opposite  end  mto  a  liquid. 

Liquid  ammonia  thus  obtained  was  coloailcss,  transperent, 
and  TetT  fluid.  Its  refractive  power  surpassed  that  of  ajiy  othef 
of  the  fluids  described,  and  that  also  of  water  itself.  From  the 
way  in  which  it  was  obtained,  it  was  evidently  as  &ee  from  wat«r 
as  ammoma  in  any  state  could  be.  When  tie  cblonde  of  silver 
is  tdlowed  to  cool,  the  ammonia  inmediately  returns  to  it,  com* 
bining  with  it,  and  producing  the  original  compound*  During 
this  action  a  curious  combination  of  eoects  ta^es  placQ :  as  tk? 
chloride  absorbs  the  amoiooia,  beat  is  produced,  t|ie  tempwa- 
ture  rising  up  nearly  to  lOO'* ;  while  a  few  inches  off,'  at  th^ 
opposite  end  of  the  tube,  considerable  cold  is  produced  by  {be 
evaporation  of  the  fluid.  When  -the  whole'  is  retained  at  the 
temperature  of  60°,  the  ammonia  boils  till  it  is  dnsiAated  and 
re-combined.  The  pressure  of  the  vaponr  of  ammobm  is  equal 
to  about  6*6  atmospheres  at  60°.-  ■  Its  specific  gravity  was  0"76. 

Attempts  have  been  made  to  obtain  hydrogen,  Oxygen, 
fluoboracic,  fluosilicic,  and  phosphuretted  -  hycHOgen  gases 
in  die  liquid  n&ie;  but  though  all  of  them  have  l)een' sab* 
jected  to  great  pressure,  they  have  as  yet  resisted  conden- 
sation.   

Article  IIF. 

Abw  jAKuUty  of  ike  SkorotUte.  By  W.  Phiilipa,  FLS.  MGS.&A. 

'tttt.  crystals  forming  the  subject  of  this  notice  wer^  lately 
received  in  a  letter  addressed  to  me  from  "  CaJenicli,'  neOr 
Truro,"  and  signed  "  3.  Michell,"  as  having  been  '*  obtained 

•  Quuteilj  Jpucul  of  S«MIK«|  tal.  r,  p.  74. 


99.  -Mr.WtPhilNftmtiSkorome.       ■         {Vem, 

&Ma  &  mine  in  the  mghbonrhood  of  St.  Austell," ,  Id  ComvaU. 
By  the  seuUemaii  who  traosnutted  them,  ^ey  are  imaeiaed  to 
be  a  Tanety  of  the  araeaiate  of  iron ;  but  helameota  mat  dieir 
scanH^  had  pierented  his  ascertaioiog  their  compoeitioD,  and 
requests  the  inaeition  of  a  notice  reipecting  them  in  the  Atmait 
of  Philotophif^ 

The  largest  of  these  crystals  does  not  exceed  in  size  the  bead 
of  an  ordinary  pin,  but  many  of  them  are  bo  complete  rb  to  leave 
it  a  matter  oi  doubt  whether  they  ever  were  attached  to  a 
matrix ;  a  few,  however,  are  deposited  on  some  small  fragments 
of  quartz.  In  form  they  veiy  closely  resemble  that  of  the  Bkoro- 
dite,  given  in  the  third  edition  of  my  Elementary  Introduction 
to  MineraloCT ;  the  planes  d%  and  di' ,  are,  however,  wanting  in 
the  second  ot  the  foirowing  figures,  which  represents  the  form  of 
the  crystals  lately  received  from  Cornwall ;  while  almost  every 
one  of  them  exhibits  the  planes  c  c,  which  are  not  observable  in 
the  crystals  of  the  skoroi^te,  or  in  those  of  the  martial  arseoiate 
of  copper. 

Externally  these  crystals  are  of  the  darlc 
bottle-green  colour,  very  common  to  some  of  ■ 
the  prismatic  varie^es  of  the  arseniate  of  cop- 
per; but  this  is  not  in  fact  the  true  colour  of  the 
substance  itself,  which,  on  holding  the  crystals, 
or  thin  fragments  of  them  between  the  eye  and 
the  tight,  u  found  by  the  assistance  of  aglass 
to  be  of  the  pale  blue,  so  common  to  the  mar- 
tial arseniate    of  copper.      The    dark-green 
colour  arises  from  the  mechanicaliDtermixture 
of  a  multitude  of  very  minute  specks,  of  that      i  -     aivi^v. 
colour,  visible  on  the  sarfoce,  and  also  by       i       /H*R 
transmitted  light. 

MonM 120"'     2* 

MoD& U!)    55 

Moniti 141      0 

d\  ondv 103    45 

di  oadiC 112    36 

con  A 154    20 

TW  ittt  tgw*  mMHOM  k  >i^  rtwqiUG  pDND,  the  faiamtam  at  A*  mtalkl 
Mwniitc  ot  Bo^a,  the  ilanxtita,  uid  olio  of  uie  ctjitali  whidi  fimn  the  ubject  of  dik 
notiMi  dwplaBCKll,  dl,  of  the  Utter,  gcnenUfpcnfiit  mend  reflKdontlen  than  «m 
dipcB  Mfutt,  MiaKing  ndi  tabe  ■Miieii  of  plum. 

The  foregoing  measurements  by  the  reflective  goniometer,  as 
welt  as  the  form  of  these  crystals,  tend  to  show  that  they  are  only 
a  variety  of  the  martial  arseaiate  of  copper,  which  commonly  is 
prismatic,  the  planes  of  the  prism  being  the  primary  planes 
M  M',  sometimes  associated  with  the  planes /*  and  A,  and  the 

{irism  is  commonly  terminated  by  one  qua<lrangular  pyramid 
brmed  by  the  planes  d  df  ;  but  in  these  crystals,  and  also  in  the 
skorodite,  the  planes  M  M'  are  reduced  to   small  triangles, 
owing  to  the  presence  of  both  pyramids. 
Tlieiautial  aiieniate  of  copper,  and  its  variety  the  skorodite. 


1834.}  Mr.R.Pimij^$_ChemiceiExamitiatio»o/Sh>nnUte,9» 
yi^.ta.iaeeliamcal  diviBion  parallel  to  the  planes  M  M',  and 
^Iso  .to  the  pUoe  h  of  the  preceding  figure  ;  the  latter  being 
panllel  to  the  lesser  diagonal  of  the  prism ;  a  fragment  found 
■oiong  the  ctystals  received  from  Comwall,  exhibits  the  latter 
cteaVage  with  a  tolerably  briUiaat  suriace ;  Uie  fonuer  I  have  not 
succeeded  in  obtaining,  owing,  perhaps,  to  tbeminuteaesB  of  ^e 
crystals  renderiog  it  difficult  to  operate  upon  them,  and  to  the 
iDtermixtare  of  the  green  particles. 

On  subjecting  these  crystals  to  the  action  of  the  Ixlowpipe, 
copions  arsenical  fumes  are  given  off,  without  altering  the  exter- 
nal form,  which,  however,  is  rendered  of  an  ochreoua  colour. 

Chemical  Examination  of  the  Skorodite.     By  R.  Phillips,  FRS. 

A  few  crystals  of  the  skorodite  were  dissolved  in  nitric  acid, 
the  solution  was  decomposed  by  potash,  and  after  having  satu- 
rated the  alkali  with  acetic  acid,  nitrate  of  silver  was  added, 
which  immediately  gave  the  well-known  red  precipitate  iodicat- 
ingthe  presence  of  arsenic  acid. 

The  precipitate  separated  by  potash  from  solution  in  nitric 
acid  appeared  to  consist  of  peroxide  of  iron ;  but  in  order  to 
ascertain  whether  it  contained  oxide  of  copper,  it  was  put  into 
ammonia ;  this  however  exhibited  no  appearance  of  having  dis- 
solved anv  of  the  oxide  in  question.  I  subsequently  dissolved 
some  of  the  skorodite  in  nitric  acid,  and  tried  whether  polished 
iron  would  detect  the  presence  of  copper,  but  the  attempt  was 
equally  unsuccessful  as  the  first.  In  order  to  be  perfectly  satis- 
lied  that  the  substance  contained  no  copper,  I  reqnested  Mr. 
Children  to  submit  it  to  examination ;  the  results  of  his  experi- 
ments confirmed  those  which  I  had  obtained,  and  proved  that 
no  copper  was  present. 

Through  the  kindness  of  Mr.  Heuland,  I  was  enabled  to  sub- 
mit some  crystals  of  foreign  skorodite  to  examination,  and  these, 
as  well  as  some  with  which  my  brother  supplied  me,  were  totally 
destitute  of  copper,  and  appeared  to  consist  entirely  of  arsenic 
acid  and  oxide  of  iron. 

On  account  of  the  similarity  of  crystalline  form  and  measure- 
ments intheskorodite  and  the  martial  arseniate  of  copper,  analyzed 
by  M.  Chenevix,  1  was  desirous  of  subjecting  the  latter  to  a  fresh 
examination ;  in  so  doing  I  had  very  satisfactory  evidence  that 
it  contained  a  considerable  portion  of  oxide  of  copper.  The 
analysis  of  M.  Chenevix  gives : 

Arsenic  acid 33-6 

Oxide  of  iron 27*5 

Oxide  of  copper 22-6 

Water 12-0 

Sihca 3-0 

!  "si^ :. 
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TdO  Mr.  Saithon  on  '    (Pn, 

JSupposbtg  tlnit  th<j  iron  and  co^er  exist  in  the  mioenil  in  the 
State  ofperoxide,  and  Aatthe  weights  oftheir  atoms  ate  to  each 
otlier respectively  as  40  to  80,  itwillfaeiiiipossibletorednceflie 
jbartial  areeniate  of  copper  to  a  probable  definite  componnd ;  for 
it  wilt  appear  by  calcalation  that  the  nearest  approxltnation  is' 
5  atoms  of  oxide  of  iron  and  2  atoms  of  oxide  of  copper;  it 
seems,  therefore,  more  likely  that  the  akorodite  is  a  peculiar 
arseniate  of  iron,  differing  not  only  in  form,  hot  in  conrooSTtion, 
from  the  cubic  arseniate  of  iron;  and  it  will  follow,  if  this  be 
admitted,  that  the  martial  arseniate  of  copper  is  a  mixture  and 
not"  a  compound  of  arseniate  of  iron  and  arseniate  of  copper : 
this  supposition  will,  perhaps,  be  considered  the  more  probable 
when  it  is  remembered  that  the  cubic  arseniate  of  iron  contains 
9  per  cent,  ef  Oxide  of  copper.  It  is  also  to  be  observedj  that 
Ml  Cbeoevix  inoUnes  to. the  opinion  that  it  is  a  mixture  of  the 
two  arseniatcs  ;  aod  lasUy,  there  appears  to  be  no  reason  why 
there  should  not  exist  several  varieties  of  arseniate  of  iron,  which, 
is  well  known  to  be  the  case  with  arseiiiate  of  copper. 


Articuk  IV. 
Os  tome  Compotaida  o/*  Ihorine.    By  J.  Soiithion,  Esq.  FRS. 

(To  the  Editor  of  the  Anmlt  of  PMloiophy.) 


When  numberless  persons  are  seen,  in  every  direction,  pur* 
suing  a  subject  with  the  utmost  ardour,  it  is  natural  to  conclude 
that  their  labours  have  accomphshed  all  that  was  within  their 
reach  to  perform. 

It  must,  therefore,  in  mineralt^  be  supposed,  that  those  sub^ 
stances  whose  abundance  has  placed  them  in  every  hand,  have 
been  fully  scrutinized,  and  are  thoroughly  understood ;  and  that 
if  now  to  extend  the  boundaries  of  the  science  it  is  not  indis- 
pensable to  explore  new  regions  of  the  earth,  and  procure  mat- 
ters hitherto  unpoBsessed,  it  is  yet  only  to  objects  the  most  rare, 
the  most  difficult  of  acquisition,  that  inquiry  can  he  applied  with 
any  hope  of  new  results. 

A  want  of  due  conviction  that  the  materials  of  the  globe  and 
the  products  of  the  laboratory  are  the  same,  that  what  nature 
affords  spontaneously  to  men,  and  what  the  art  of  the  chemist 

Srepares,  differ  no  ways  but  in  the  sources  Irom  whence  they  are 
enved,  has  given  to  the  industry  of  the  coUeetor  of  mineral 
bodies  an  erroneous  direction. 

What  is  essential  to  a  knowledge  of  chemical  beings  has  been 
hfi:  iii  neglect ;  accidents  of  small  import,  otlen  of  none,  have 


.  Cc>i>i^lc 


1^.]  some  CompOtmJt  of  Ruorine,  I<H 

fixed  aUeaUoo — h»Fe  engreBBcd  it  j  and  a  fertile  field  of  disco- 
veiy  hM  thus  remttiaed  wbere  otherwiee  it  would  huve  bew 


Fluor  spar  haa  decorated  mineral  cabinets  from  probably  tlie 
earliest  period  <^  their  existence ;  every  tiat  with  which  chance 
can  paint  it;  each  caanal  dtvenity  of  fonu  and  appearance  under 
which  it  may  present  itself  have  been  long  familitir,  and  its  true 
nature  continues  a  problem ;  and  its  decomposition  by  fire  was 
yet  to  be  learned. 

Huor  Spar. 

If  a  Tciy  minute  fragment  of  fiaor  spai  is  fastened  by  means 
of  clay*  to  the  end  of  a  platina  wire  nearly  as  fine  as  a  h^ur^ 
which  is  the  size  I  now  employ  eren  with  fluxes,  it  will  be  per- 
ceived on  the  that  contact  of  the  fire  to  melt  with  great  faciCty. 
As  the  fusion  is  prolonged,  the  fusibility  will  decrease ;  protube- 
rances will  rise  over  the  surface  of  the  ball^  it  will  put  on  what 
is  designated  by  the  term  of  the  cauliflower  fona;  and  finally 
become  entirely  refr&ctc»y.  On  detaching  it  from  the  wire,  it 
will  prove  hollow.  This  httle  ci4)8ula  being  taken  up  again  by 
its  Bidof  and  its  edge  presented  to  the  flame,  thin  and  porous  as 
this  edge  is>it  will  withstand  its  utmost  violence. 

Such  an  iteration  of  qualities  proclaims  an  equal  one  of 
natwe,  J  had  no  doubt  that  the  calcium  had  absorbed  oxygen, 
and  putad  with  fiuoriae ;  that  the  mass  had  ceased  to  be  fiiior 
spar,  and  was  become  quicklime.  On  placing  it  in  a  drop  of 
water  my  conjecture  was  confirmed ;  a  solution  took  place  by 
which  test  papers  were  altered  ;  a.  cremor  calcis  soon  appeared ; 
and  on  allowmg  the  mixture  to  become  spontaneously  dry,  a 
white  powder  remained,  which  acids  dissolved  with  effervescence. 

That  the  fluoric  element  was  gone  admitted  not  of  doubt.  To 
pursue  it  in  its  escape  ;  to  coerce  it,  and  render  it  palpable  to  the 
senses,  could  not  be  required  to  establish  the  met.  It  may, 
however,  be  done. 

The  open  tube  described  by  M.  Berzelius  in  his  valuable  work 
on  the  blowpipe,  is  adf^ited  to  the  purpose  by  an  addition  to  it. 
A  small  plate  of  platina  foil,  on  a  curved  plate  of  baked  day,  is 
introduced  a  little  way  into  one  of  its  ends ;  and  secured  by 


IS:^ 


brinsing  with  the  point  of  the  flame  the  glass  into  contact  with 
it.  The  body  to  be  tried  is  fixed  to  this  plate  by  means  of  moist 
clay ;  and  may  then  he  sutyaeted  for  any  time  to  any  degree  of 
heat. 

Thus  tried,  fluor  spar  quickly  obscured  the  glass  by  a  thick 
crust  of  siliceous  matter  i  and  coloured  yellow  a  hit  of  paper 
tinged  with  logwood. 

•  rffeaoIi&cDcMaitm. 
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M.  Benelins  assigns  femambuc  wood  for  the  t«Bt  of  fluoric 
ftcid.  Bergman  says  that  this  wood  affords  a  red  infusion 
which  eJkaues  turn  blue.*  None  such  could  be  procured,  hot  it 
was  found  that  logwood  might  be  eubs^tuted  for  it.  The  paper 
tinned  with  this.  Tike  that  mentioned  by  M.  BerzeliuB,  is  made 
jrelTow  by  fluoric  acid  and  oxalic  acid ;  but  it  did  not  seem  to  hf 
so  by  stilphnric  or  muriatic  acids,  nor  by  phosphoric  acid. 

Topaz. 

In  extremely  minute  particles,  topaz  subjected  to  the  fire  at 
the  end  of  a  very  slender  wire  soon  becomes  opaque  and  white; 
bat  I  perceived  no  marks  of  fusion. 

This  change  is  undoubtedly  occasioned  by  the  loss  of  its 
fluoric  part.  One  of  the  times  I  was  at  Beilin,  M .  Klaproth  gave 
me,  aa  nis  reason  for  not  publishing  the  analysis  of  topaz,  that 
in  the  porcelain  furnace  it  sustained  a  great  loss  of  weight,  the 
cause  of  which  he  had  not  then  been  able  to  ascertain. 

Topaz  ground  to  impalpable  powder,  and  blended  with  car- 
bonate oflime,  melted  with  ease.  Some  of  this  mixture  fused 
on  the  platina  plate  at  the  mouth  of  the  tube,  made  an  abundant 
deposit  of  silica  over  its  interior  surface;  and  the  bit  of  logwood 
paper  at  the  end  of  it  had  its  blue  colour  altered  to  yellow. 

In  the  trial  in  this  way  of  substances  of  difficult  fusion,  an 
apparatus  of  the  following  coDstraction  is  more  &vourab!e  than 
ike  one  above  described. 


.  A  bottle  cork. 

.  A  sHce  of  the  same  fixed  with  three  pins. 

,  A  wire. 

•  AmItos  of  Minenl  Wateis. 
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d.  A  cylinder  ofplatina  foil  introduced  into  tb«  mostb  of  th* 
elau  tabe,  to  prevent  its  being  Boftened  snd  closed  by  tb* 
name. 

e.  A  platina  wire,  at  the  end  of  which  is  cenieiited  with  da; 
the  subject  of  trial. 

I  formerly  su^ested  that  topaz  might  be  a  compound  of  Bib 
cate  of  alumioa,  and  of  flaate  of  alumina,*  I  am  now  coo* 
Tinced  that  no  oxygen  exists  in  it ;  .but  that  it  is  a  combinatioo 
«ftbe  Buorides  of  silicium  and  aluminum. 

"Hiis  system  produces  a  considerable  alteration  in  the  propor- 
tions of  its  elements.  > 

The  mean  of  the  six  analyses  quoted  by  M.Haiiy,  in  the 
second  edition  of  hia  Mineralogy,  is        ' 

Silica 36*0 

Alamioa ; 62'S 

Fluoric  acid 9'V 

98-0 

Bednctiug  the  oxygen  from  the  metals,  we  have 

Silicium  . .' .- 18-0 

Alununinm ,. ..  37'7 

Fluorine, .  , 62-3 

88-0  \ 

Kryotile. 

It  has  been  obserred  to  diminish  in  fnsibility  during  fasion,*t- 
and  it  was  in  every  respect  probable,  from  what  had  been  seen 
with  the  foregoing  bodies,  that  it  would  be  decomposed  in  the 
fire.  After  being  kept  some  time  melted,  it  afforded  an  alkaline 
solution,  which,  by  exposure  to  the  air,  becaiqe  carbonate  of 
soda,  effloresced,  effervesced  with  nitric  acid,  and  produced 
crystals  of  nitrate  of  soda. 

Fused  on  the  platina  plate  at  the  mouth  of  the  tube,  a  copious 
deposit  of  silex  collected  in  the  tube ;  and  the  bit  of  logwood 
paper  became  rery  yellow. 

■Cryolite  heated  in  sulphuric  acid  on  glass  destroyed  its 
polish. 


1.  These  experiments  render  it  hisbly  probable  that  flnorine 
will  be  expelled  from  every  compouDcTofitby  the  agency  of  fire; 
and  consequently  that  we  are  now  in  potsessioh  of  a  general 
method  of  discovering  its  presence  in  bodies.  In  cases  where 
a  matter  is  infusible,  and  parts  with  it  with  great  difficulty,'  as  in 
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ihatef  lepM,  it  nay  be  nqtiirad  to  reduce  it  to  fiae  powder^  or 
to  AOt'Upon  it  by  w>i*a  BdniUture  with  wluch  it  melte^  &r  ths 
sake  of  promotiDg  division,  and  multiplying;  surfaces. 
,  Heteby  ia  at^tfuied  wtrat  jjassy  bave  eeeaied  Co  be  an  oqisskm 
ib  tlie  paper  on  acide.*  Although  it  was  not  9ucli,.Biace  fluoriiM 
is  not  fta  acid;  vod  fluotio  acid  may  never  occur  in  a  nuBm^l 
anbitaiioc  ;  as  'it  em  probably  exist  iu  qombinatioD  only  with 
aounotiia ;  fill  its  oAer  suppoeed  compounds  being  doubtleas 
fluorides, 

3.  The  theory  of  these  decompositions  may  be  acquired  by 
experiment ;  and  light  obtained  on  the  natn^  of  the  compound^ 

if  fluor  apir,  fbr  instance,  is  »  combination  of  oxide  of  calcium 
and  fluoric  acid,  and  this  is«;^pe]led  from  thft  ox«de  Btereiy.by 
the  force  of  fire,  the  decomposition  of  it  will  take  place  in  closed 
vessels  without  the  presence  of  oxygen  or  of  water ;  fluoric  acid 
will  be  obttUned  ;  and  tha  weight  of  this. acid  and  tbe  lime  will 
be  equal  together  to  that  of  the  original  spar. 

If  the  spar  is  metallic  calcium  and  fluorine,  and  when  heated 
in  osygeh  absorbs  this,  and  parts  with  fluorine,  it  is  fluorine 
which  will  be  collected  in  the  vessels,  and  its  weight  and  that  of 
the  lime  will  together  exceed  that  of  the  spar  by  the  oxygen  of 
the  lime. 

If  it  is  water  wlueh  is  the  agent  of  decempositioD,  fluoric  add 
will  be  collected ;  -but  here  the  excess  of  weight  wiB  not  only 
equal  the  oxygen  absorbed  by  ^e  lime,  but  also  the  hydrogen 
which  has  acidified  the  fluorine ;  and  this  increased  weight  of 
the  fluoric  acid  will  prove  that  hydrogen  is  an  element  of  it. 

-It  a^pearq  to  hav*  beep  fluoric  acid  which  in  the  above  related 
cxperimeDts  parsed  into  the  tabes  ;  but  the  inflammable  mattei 
of  tbe  flame  would  ptobably  have  reudered  emitted  fluorine  such. 
jt  becoiwes  of  high  importance  to  ascertain  whether  ignited  floor 
'spar  is  decon^)o««d  by  passing  water  over  it,  and  if  so  what  are 
Me  produiAs.  It  is  not  conyauent  to  myself  at  present  to  make 
the  experiment :  I  therefore  resign  it  to  others. 

How  fiu  Cbc  difficulty  whidt  the  action  of  flaoriae  on  the  'ves- 
ImIb  IB  which  it  is  watained,  as  opposed  to  its  examination, 
would  be  obviated  by  employing  vessels  of  its  compounds,  as  of 
fluof  ^ar,  or  of  cbloride  of  bUv«  j  or  whethw  it  aots  on  iS 
oxides  as  it  does  on  silica,  experiments  have  not  informed  me. 

3.  The  vegetation  of  matters  before  the  blowpipe  is  attributed 
by  a  great  chemist  to  "  a  new  state  of  equilibrium  induced  by 
taat  betwe^  (he  bonstitueot  p^uts  of  bodies, "f  but  the  pheno- 
saeoft  do  not  aootwd  with  tlie  explanatjon. 

Was  »uth  thecAttse  of  (he  acquired  infusibility,  it  would  ma- 
wfeat  Uaelf  through  the  whole  mass  bm  soon  as  flision  had 
■hahled  th«  new  arrangiMoent.  It  is,  on  the  contrary,  conBqed 
to  the  surface  ;  the  interior  portion  continues  fluid ;  but  where- 

t  I>«  l'£mpkii*CMnMM,  f  W. 
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^Twuyof  tlii»bantoUieuieU,aBdiMaM  forth,  it  is  instaathi 
fixed  in  immonrable  ftolidity ;  «nd  when  the  prpofiss  h»»  »tt<d»^ 
iti  final  state,  a  hollow  gloovile  renuuiu. 

Why  ie  the  change  of  quality  limited  to  the  surbce ;  how  haa 
been  produced  the  ceotnil  carity;  what  has  ibfced  amy  tht^ 
nattei  which  occupied  it  ]  A  oew  element  has  h^tm.  xeceived 
from  without,  ooe  wlacb  existed  in  the  matteT  has  been  parted 
with  ia  a  state,  of  vapour.  This  double  action  saw  prohaoly  b« 
iofened  whecever  a  matter  preseot*  this  species  of  v^etatiop. 

Some  vietallic  bodies,  as  tio,  lead,  salphuretted  Ua,  apapio- 
ated  oidi^  &c.  present  another  species  oi  vegetation,  caMftd  by 
the  absoiptioa  of  oxygen,  aad  the  production  over  tiwit  surfiua 
of  avatlet  more  bulky  than  the  mptal  irom  which  it  is  pntducedt 
and  invisible  a<t  the  heat  to  which  it  is  exposed.  .  Ueie  no  i«ter* 
pal  void  Aims. 

Jim  node  of  fusion  of  epidota  had  led  me  to,  auspec^  thu 
existence  of  fluorine  ia  it ;  but  on  triai  with  the  second  appanhr 
tas,  rqHWeDted  above,  I  could  not  perceive  a  trace  of  it,  <^ 
ntore  accwote  observation  ef  its  fusion  has  shown  nxe  that  i( 
doss  not,  aa  geaer«%  siippoaed,  fonn  the  cauliflower.  1^ 
ftppeaiB  to  do  so  only  wliere  so  laiK«  a  mass  is  exposed  to  the  fixe 
that  iMit  poiida  of  iia  sur&ce  are  msed  in  mccessioo.  If  a  vtty 
niflute  iHt  is  anployed,  it  is  clearly  seen  to  puff  w  like  bnax, 
4iUHte,&b;  and  then,  like  them,  beceaie  less  fusiolei  from,  the 
sepantion,  doubtless,  of  a  r^KHirised  eleoteot  on  which  it* 
greater  fusibUity  had  depended.  The  smallest  particle  of  Asot 
Vfu  sbowsB*  such  inflatioii. 

We  see  hem  three  savwal  cases  «f  it^Hmescetife  in  the  fire: 
one  where  a  gas  is  absorlMd ;  one  whete  a  gas,  or  vapeHr,  i« 
ihseagaged  (  one  where  the  two  effects  are  concoiaitwit. 

Tliere  ma?  be  petaoaa  who,  meaaarisg  Uie  importawe  of  the 
avlseet  I9;  tM  magnitude  of  the  objects,  will  cast »  supnciliom 
look  on  tbiB  discussion  ;  but  the  particle  and  the  slap; I  are  isub* 
icct  to  the  same  laws ;  and  what  is  leaned  upon  the  one  will  be 
Known  of  the  other. 


elu 
^e 


Abticlb  V. 

'    On  tie  Cortl^asition  *fike  Andent  Rvby  Glau. 
By  Mr.  J.T.  Cooper. 

<To  t^  Editm  of  the  Anmb  of  PAtTMopAy.) 

8IB,  ^M.lt,l324. 
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rlass,  I  have  undetatood  from  thoHS  who  are  in  the  habitof  «aiaj| 
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tStf  of  the  baaie  od  which  it  is  flashed,  that  which  is  now  mBon- 
fiurtared  being  of  fliDt,  while  the  fonner  is  of  th«  hardest  crown 
glass;  also  the  difficulty  of  obtaining  it  of  any  size,  and  free  from 
cloudiness  or  opacity :  to  asceitain  the  composition  of  the 
ancient  gtass,  I  made  the  following  experiments. 

A  quantity  of  the  ^ass  was  sent  me  by  Mr.  Charles  Muse,  and 
such  pieces  were  selected  for  examination  as  were  free  ftom 
decomposition,  and  of  the  deepest  colour:  these  were  powdered 
in  e  «tone  mortar,  and  af):erwards  mixed  with  four  times 
tiieirwei|;ht  of  cttrtionate  of  potash;  the  mixture  was  heated  to 
fdsioa  in  a  hessian  crucible,  and  the  fused  mass  poured  out  while 
fluid.  '  This  was  afterwardn  powdered  and  digested  in  muriatic 
acid,  which  dissolved  nearly  the  whole,  what  remained  a[^ear- 
ing  to  be  mostly  sUex..  The  acid  solution  was  slowly  evaporated 
neariy  to  drynese,  and  distilled  water  poured  on  the  mass, 
to  wash  it.  To  the  filtered  solution  ammonia  was  added 
in-  excess,  which  threw  down  an  abimdaot  precipitate  of 
oxide  of  iron,  the  superoatAnt  fluid  acquiring  a  deep  blue  tinge> 
which,  upon  examination,  proved  to  contain  only  copper. 
The  filter  that  contained  the  sitex  stood  for  some  hours  -near  a 
window,  and  the  surface  of  the  silex  graduiUly  assumed  a  deeper 
colour,  approximating  at  last  to  a  deep  brown.  Suspecting  it  to 
contain  muriate  ofsilver,  I  washed  it  with  a  solution  of  ammonia. 
On  adding  muriatic  acid  to  the  filtered  solutioo,  a  copious  preci- 
pitate of  caloiide  of  silver  ensued. 

The  precipitate  of  iron,  and  the  ammontacal  solution  containing 
the  copper,  were  carefully  examined  for  other  sidMtances,  aqd 
puticDlariy  for  manganese,  which  I  know  has  been  suspected  to 
enter  into  the  composition  of  this  coloured  gloss,  but  I  was  not 
able  to  detect  the  smallest  portion.  The  onlv  substance  I  found, 
except  those  I  have  mentioned,  was  a  sught  trace  of  lime. 
From  th«  above,  it  is  evident  the  composition  of  this  glass  may 
be  stat«d  to  be 

Silex, 

Oxide  of  copper, 

Oxide  of  iron. 

Oxide  of  silver. 


It  is  difficult  to  decide  whether  the' oxide  of  iron  enters  into 
the  comppsUipn  of  the  coloured  portion  of  the  glass,  or  into 
the  bases  or  substance  of  it,  or  both.  I  detached  some  small 
fragments  of  the  uncoloured  portion,  and  made  a  separate  exa- 
mination of  them,  and  they  proved  to  contain  abundance  of  iron. 
It  is  also  difficult  to  determine  what  alkah  has  been  used  as 
a  flux  for  tiie  siliceous  matter.  The  quantity  of  lime  I  obtained 
WM'certaioly  much  too  smaU4o  prodTuce  the  effect,  but  I  bare 
Mttte  i«ason  to  auqieot-the  alkali  to  be  soda. . 

To'cndcavonr-to-detenainethe  e^ct  prop9rtioDA  of  the  above 
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odomring  ingredients,  wbich  I  oonaider  to  be. the  oxiiie  of  cop- 
per and  the  oiide  of  BilTer,  woald  be  tudew-  The  coloiiring 
matter  which  fbnna  only  afilmof  Ktmoet  1-^WOth  ofRUrtnohiB 
thickness  npoD  a  mbstance  of  glass  nrying  ftom  l-30th  to  l-IOth 
ar&ninch,  isquitesufficientreasoDfordesisting.  I  attempted  some 
time  since  to  grind  the  uncoloured  portion  away;  and  in  another 
instance,  to  detach  it  Ivf  fluoric  acid,  but  in  each  of  these 
attempts  I  was  unsuccGssfiil.  lliat  class  of  your  readws  to 
whom  this  commmucatioa  may  be  of  any  service^  if  not  fully 
aware  of  the  proportions  of  the  eolouiing  oxides,  may  easily 
drtain  thmn  by  a  few  experiments. 


Akticle  VI. 

On  the  eiuuing  Opposition  of  Man,  By  F.  Baily,  Esq.  FflS. 
VP.  Ast.  ^c.  (Read  before  the  Astroaoinical  SocibW  <if 
London,Jan.9,  1824.)* 

At  a  time  when  we  have  two  new  and  excellent  observatoriefl 
established  in  the  southern  hemisphere,  where  the  celestial  phee- 
nomena  are  watched  and  observed  with  the  greatest  dili^nce 
and  zeat,  it  becomes  the  more  important  and  Decessary  that 
corresponding  obserrations  of  a  certain  class  of  those  pheno- 
mena, of  not  very  frequent  occurrence,  shoilld  also  be  made  in 
the  northern  hemisphere,  by  such  persons  as  are  fortunately  pos- 
sessed of  the  requisite  means  for  this  purpose.  Without  this 
co-operation,  the  labours  of  those  induatrious  observers  will  lose 
much  of  their  value,  and  the  advantageons  opportunity  of  ehci^ 
datiiu;  an  important  branch  of  physical  astronomy  will  be 
wholP^  lost  to  the  public. 

The  ensuing  opposition  of  Mars,  on  t]ie'24th  of  March,  is  one 
of  this  class  :  a  phenomenon  which  occurs  once  only  in  a  period 
of  about  780  days.  It  is  well  known  that  ccHresponding  obser- 
TBtions  of  this  planet,  in  the  two  hemispheres,  as  compared  witfi 
■stars  situated  near  its  path,  about  the  period  of  its  <^poaitioo, 
wiQ  serve  to  determine  its  parallax.  And  the  pandlax  of  Man 
being  known,  that  of  the  sun  may  thencebe  deduced.  Ihis-waa 
tile  plan  adopted  by  Lacaille,  when  he  was  at  the  Cape  of  Good 
Hope,  in  the  year  1751 ;  since  which  period,  the  method  has 
fallen  into  disuse  for  want  of  an  observatory  in  the  aonthem 
hemisphere,  with  instruments  fit  to  be  compared  with  those  in 
Europe. 

The  present  period  seems  extremely  favourable  (for  the  reasons 
above  mentioned)  for  the  revival  of  this  method.    At  the  time  of 
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-diB  Uit  oppositUniii  18S3, 1  T«iiti]ndt«  dnm  tbe  pilUio  attto* 
tion  to  the  •tJCiject,  ttjrpoistiiig  imt  cMt&in  «tan,  new  vhkh  th^ 
'jdaaet  would jhuu;  ana  «iA  toe  positions  of  whicA  it  nti^ht  be 
■Gonpaifld.  SevenL  valnable  obMrmbons  were  nuule  Ixtth  in  tb« 
■ODlberA  utd  in  tbe  northern  bemiBj^hwe,  whidi  are  published 
in  TUtouB  periodical  worits ;  and  which  beine  tliua  recorded, 
nay  be  lefbrred  to  with  advwtage,  by  those  woo  devt^  theu- 
eelvu  to  this  bnncb  of  phyuctl  astitmoiny. 

At  tbe  prvmit  oppontiiHi,  there  ate  but  few  «tan,  ami  those  of 
inferior  nagnbnde,  with  which  Mais  can  be  adrantageoualy 
compared.  For  ten  days  preceding  and  subsequent  to  the  date 
of  its  opposition,  Mars  will  not  approach  itear  to  any  star  given 
in  the  large  catalogues  of  Bradley  orPiazzi.  There  are,  however, 
five  stars  given  in  the  catalogues  of  Lalande,  inserted  in  the 
Cotamiaance  det  Temt  for  tbe  years  VIII.  and  XIII.  with  which 
the  comparisons  may  be  niade.  The  faean  places  of  these  stars, 
QB  Jan.  1  of  the  present  year,  are  given  in  the  following  little 
table:  tc^ether  with  the  dates  when  MarswiU  be  in  conjunctiob 
with  mem. 


OHbdMUAl. 

HW 

AR. 

». 

¥«. 

An.  XIII. 
XII. 

xia 

VIII. 

.  an. 

7,  8 

8 

8 

7 
9,7 

12"  10-    If 
0    14    29 
0    17     16 
0    20      8 
0    29    56 

2°  IS'  44"N 
I    52      2 
1    29    47 
I      8    37 
0      6    44 

April    1 

March  29 

27 

26 

19 

Wbsa  Mars  t^proaehes  either  of  these  stars,  tbe  observer 
<boald«  mdi  a  micrometer,  soeasuie  their  distance,  'm  a  direct 
lipe,  or  take  the  diiferences,  in  rigbt  ascension  and  declinatioQj 
between  the  planet  and  the  star ;  Uie  place  and  the  correct  tisie 
of  obeenra^on  being  noted  down. 

Accurate  observations  of  this  kind  are  of  great  importance  in 
Wtronony.;  and  aa  nothing  tends  to  much  to  Further  auch  objects 
'M  a  previous  annottaccmeat  of  tbe  phaanomeaa  about  to  take 
jdoee,  I  tiust  I  need  not  make  any  apology  for  drawing  the  aUeo- 
tifiU  ik*  the  nwnberti  of  this  Society  to  so  interestiiig^  subject. 

Ilie '  diaaipt«r  of  Mats,  oa  tbe  day  of  opposition,  will 
:b«l£V91",    , 
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The  different  formations  yield  tbe  following  proportioog  of  salt : 
1.  Granite  and  slate  fonnatiOD : 

Lasts  of  salt  Bt  Bex 426 

Moutters. 400 


3.  Poq))i]rry  anA  coal  formation. 

Lasto  of  salt  at  Muaster  on  tbe  Stein  . .  270 
Theodorsliall 880 

1150 

3.  "  Rothe  sandstein  fonnation"  (led  dead  lier). 

Lasts  of  salt  at  Mossbach 100 

Weissbacb 76 

Deirkbeck — 

~m 

4.  Zecbstein,   or  alpenkalksteiu   formation  (new  tnagnesian 
limestoae). 

Lasts  of  salt  at  FrankeDhanaen.  ......  2000 

Friedricbshall 3760 

O0eDau — 

Hall,  in  Wurtemberg , .  2460 
Sulz  on  the  Necker ...     200 

Ludwi^aU. 3760 

Durrbeim — 

Heicbenball 16,500 

Luneberg 7200 

34,850 

6.  Bunter  sandstein  formation  (new  red  sandstone). 

Lasts  of  salt  at  Durrenberg 6500 

Artern 1450 

StassorUi  -■. 1600 

Teuditz  and  Kotschau. .  480 

Koesen. 1340 

Salzgitter  .  ..........  360 

Salzdettfurtb 170 

Salzderhelden 360 

Sulbeck 425 

Bodenfeld* 300 

Schoniugen 280 

Salzdahlum  '. 203 

New  Serm,  vol.  vii.  i 
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Lasts  of  salt  at  Carlshaven 300 

Allendorf 4100 

Scbmalkaldeu 300 

Mauheim 3200 

Salzhauscn 112 

Weissenheim 85 

.  Budingen 75 

Homborg 100 

Soden 100? 

Kissingen 500 

■'     Orb 600 

Phillipsthal 500 

Sabuneen 3000 

Glucksbrumi 250 

26,567 

5.  Jungere  kalk,  between  the  bunter  sandetein  and  the  ter- 
tiary formations. 

(a.)  From  the  muschelkalk. 

Lasts  of  salt  at  Halle,  in  Saxony 6300 

,  Schonebeck  . 15000 

Siilze 800 

,   Lindenau 25 

Julias  Hall 14 

22,139 

b.  Qr^hiten  kalk  in  Germany. 

Lasts  of  salt  at  Rolching 33 

Ueine 330    , 

Rehme 700 

Rothenfelde 1200 

Hegeraen 120 

Qrossen  Reiden 180 

Munder. 46 

Salzhemmendorf 1400 

Salz  Uffeln 500 

4508 

c.  Gryphiten  kalk  in  AUace. 

Lasts  of  salt  at  Dieuze  and  Mojensie.  10,000 

■  Chateau  Salins 2870 

Lons  le  Saunier.  ....       720 

■    Salins 3030 

Vic — 

16,620 

I Ci")i">i^lc 


ISSL]         Mr.  Smitkton  on  some  Egyptian  Colwtrs. 
d. .  Greea  sand  and  chalk. 

Lasts  of  salt  at  Kunigsborn  near  Utina.  3027 

Werl 900 

Sassendorf.  near  Soest.     640 

Westerkatten 500 

Sakkatten 600 


48,934 
.  6.  TerUary  fonnationg. 
'  a.  Suid  formatioD  (Lontfon  c/ay). 

Lasts  of  salt  at  Colbei^ 1500 

Greifswalde 300 

Oldesloe 1200 

Sulz,  in  Mecklenburg. .  440 

Sulz,  in  Hanover......  100 

3540 

h.  Mei^L  sandstetn  (grea  a  lignites  according  to  Hom- 
boldt),  from  which  arise  the  salt  springs  in  Hungary, 
Gallicia,  and  the  territory  of  Siebenburg,  which  yieltl, 

in  lasts  of  salt,  above 225,000 

Lasts  of  s&tt  from  the  granite  and  slate  formation 82S 

Lasts  from  the  pocphyry  and  coal  formation 1  XoQ 

Lasts  fram  the  great  older  sandstone  formation  ; — viz. 

the  red  sandstone  (roth  todt  liegendes),  and  tliat  which 

lies  between  the  hunter  sandstein  and  tlie  zecbitein.  .  61,502 

Laatfi  from  the  newer  hmestonea,  viz.  the  muschelkalk 

(lias),  the  gryphiten  kalk  and  Jura  kalk  {oolite  »eries), 

andthechalk.i ..48,874 

Lasts  front  the  tertiary  formations,  viz.  the  plastic  clay 
{braankohlett format.)  and  London  clay  (s«Ki//of7«ji.)228,5y> 


Article  VIII. 

Ah  Examination  of  some  Eguplian  Colours. 
By  James  Smithson,  Eaq.  FRS. 

(To  the  Editor  of  the  Amah  of  Philosophy.) 
SIR,  Jalt.a,^8Si. 

MoHB  than  commofily  incurious  must  he  be  who  would  Dot 
find  delight  in  stemming  the  stream  of  ages ;  returniug  to  tiipe^ 
long  past,  and  beholding  the  tlien  state  of  things  and  men. 

In  the  arts  of  an  ancientpeople  much  may  be  seen  concernjijg 

them :  the  progress  they  baa  made  in  knowledge  of  various  kinds ; 

>2  .-,       ■    , 
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their  habits ;  their  idees  on  many  schjecta.  Aad  pfodoots  of 
skill  may  Ukewise  oocur,  either  wholly  unknown  to  us,  or  supe- 
rior to  tflose  which  now  supply  them. 

I  received  from  Mr.  Curtin,  who  trnvelled  in  Egypt  with  Mr. 
Belzoni,  a  small  fragment  of  the  tomh  of  King  Psammis.  It  was 
Bc^tured  in  haSso  r^Gero  which  were  painted. 

The  colouis  Were  White,  red,  black,  and  blue. 

I  have  beard  the  white  of  ]^|yptian  paintings  extolled  for  its 
brilliancy  and  preservation.  I  found  the  present  to  be  neither 
lead  nor  gypaum  ;  but  carbonate  of  Ume.  Chlorides  of  barium 
caused  no  torbidness  in  its  solution.  An  entire  aaicopkagus  of 
arragonite  proves  that  the  andeat  ^^yptiaas  were  io  posifisHion 
of  an  abundant  store  of  this  matter,  remarkable  often  for  its 
perfect  whiteness.    Was  it  the  material  of  their  white  paint  ? 

The  red  was  oxide  of  iron.  Bv  heating,  it  became  black,  and 
returned  on  cooling  to  its  original  hoe.  In  a  case  where  so  much 
foreign  adtniiture  was  present,  since  the  layer  of  red  was  much 
too  uda  to  allow  of  its  being  igolated,  I  considered  this  as  a  bet- 
ter proof  of  r«d  oxide  of  iron  than  obtaining  prussian  blue. 

The  black  was  pounded  wood  charcoal.  After  the  carbonate 
of  lime  with  which  it  was  mixed  had  been  removed  hy  an  acid, 
the  texture  of  the  larger  particles  was  perfectly  discernible  with 
a  strong  lens ;  and  in  the  lire  it  burned  entirely  away. 

Tb«  blue  is  what  most  deserves  attention.  It  was  a  smalt,  or 
glass  powder,  so  Uke  our  own,  thoogh  a  little  paler,  as  to  be 
mistakea  for  it  by  jodges  to  whom  I  sSowed  it ;  hut  its  tii^iag 
matter  was  not  cobalt,  but  copper,  Melted  with  borax  and  tin> 
the  red  oxide  of  copper  immediately  appeared. 

Many  years  ago  I  examined  the  blue  glass  with  which  ^as 
painted  a  small  figure  of  Isis,  brought  to  me  from  ^^pt  hy  a 
relation  of  mine,  and  found  its  colouring  matter  to  be  copper. 

I  am  informed  that  a  fine  blue  glass  cannot  at  present  be 
obtained  hy  means  of  cc^per.  What  its  advantages  would  b4 
above  that  from  cobalt,  it  is  for  artists  to  decide. 

Intent  upon  the  blue  smalt,  it  unfortunately  did  not  occur  to 
me  to  examine,  till  I  had  washed  nearty  the  whole  of  it  away  to 
waste,  what  was  the  glutinous  matter  which  had  been  so  true  to 
its  office  for  no  less  a  period  than  3,500  years ;  for  the  colours 
were  as  firm  on  the  stone  as  they  can  ever  have  been. 

A  small  quantity  of  it  recovered  from  the  water  did  not  seem 
to  form  a  jelly  on  concentrating  its  solution ;  or  to  produce  a 
precipitate  with  galls.  I  imagined  its  vegetable  nature  ascer- 
tained by  its  ashes  restoring  the  colour  of  reddened  tumsol 
paper,  tiu  I  found  those  of  glue  do  the  same. 

The  employment  of  powder  of  charcoal  for  ft  black  Would  seem 
to  imply  an  unacquaintance  with  lamp-Uaek,  and,  perhaps,  with 
bone  sbck,  and  that  of  copper  to  colour  glass  blue,  a  defieietti^ 
of  cobalt.  And  ifthegtatmous  matter  slxHild  prove,  on  a  future 
extamtstioii,  to  be  rege  table,  oar  ^ue  being  theaponesMdaMy, 
periiws,  be  deemed  aueBtional:^.  ,_,         , 
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Akticli  IX. 

Oil  the  CrytttUUm  Form  of  ArtiSeial  SaUi. 
By  H.  J.  Brooke,  Esq.  FRS. 

iCiMtiiuedj^Mi  p.  ta.) 
Sulfhate  of  nickel  and  Copper, 
The  priiruayform  of  thia  salt  iAvaobhmierhomKcpriim,  with 
an  imperfect  cfeaTage  pudld  to  its  lateral  planes. 

PonM,orM' 100°  16' 

Pone' 117    30 

MonM' 83    30 

I  received  these  crystals  from  Mr.  R. 
Phillips,  and  having  dissolred  sodh  of 
them  in  distilled  water  fisr  the  purpose  of 
obtaining  others  with  more  perfect  planes, 
I  fbofld  that  th«  first  crystals  deposited 
from  the  solution  were  tufyfuite  of  cop- 
peri  the  next,  sulphate  of  nickel  and 
copper  sioilftr  to  those  which  bed  been 
dissolred :  these  were  removed,  sod  were  succeeded  by  a  crop 
of  the  same  crystals  intemun^ed  with  a  few  others  of  the 
rkonAit  ntlphate  of  mekti :  uid  crystals  of  both  these  salts  coo. 
tinned  to  be  deposited  together  until  die  fluid  was  neariy  all  era- 
porated. 

There  were  not  any  crjrstab  of  sulphtie  of  copper  dopoeilad'  ' 
fron  this  solution  after  the  doable  salt  began  to  crystallize,  bat 
die  solution  at  Mr.  P.'s,  from  which  the  ctystals  I  leceired  had 
been  obtained,  had  sobeequenUy  {»oduced  cryst^  of  stdphattc 
of  copper.  It  woold  appear  from  these  circumstances  that  the 
double  salt  would  only  oe  produced  in  uncombined  portkms  of 
both  of  the  single  ones. 

Sulphate  of  Ammonia  and  Mi^eaa. 

The  primary  form  of  this  salt  is  aa  oblique  rhombic  pritm. 

P  on  M,  or  M'. 104°  45' 

Pone,ore' 154      " 

foag 135 

Pon? 116 

MonM' 109 

Moni 126 


40 
30 


16 


The  crystals  of  this  and  the  following  I 
liare  leceived  from  Mr.  R.  PbilUpSt 
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Sulphate  of  Copper  and  Potash. 

The  primary  form  is  «a  oblique  rhombic  prism,  sad  diSeriagao 

little  from  the  precediog  in  measaremeat,  that  the  aatne  figure 

may  be  used  for  both.    The  crystals  do  not  ftf^ar  to  possess 

any  distinct  cleavage. 

PonM,  orM' 104"  SiY 

Pone,ore' 154    20 

Pone' 116    20 

MonM' J07     35 

Monft  ;.........- 126    12 


On  the  Occurrence  of  Cleavelandile  in  the  older  Rocks  generallu. 
By  W.  Phillips,  FLS.  &c. 

'  The  discovery  of  cleavelandite  as  an  ingredient  in  several 
rocks  of  various  and  distant  parte  of  England  and  Scotland,  as 
detailed  in  the  Annals  of  November  last,  induced  me  to  pursue 
the  subject  further,  from  the  notion  that  if  this  mineral  should  be 
found  only  in  particular  descnptions  of  rocks,  its  presence,  or 
the  contrary,  might  tend  to  throw  some  Hght  on  the  difficult  and 
int^cate  inquiries  connected  with  the  comparatively  relative  ages 
of  the  older  rocks  in  general. 

With  this  view  I  have  examined  rocks  of  different  countries, 
and  although  the  examination  has  been  limited  to  two  or  three 
hours  each  evening  for  three  or  four  weeks,  it  appears  to  rae  that 
sufficient  evidence  has  been  obtained  to  evince  the  probability 
that  the  presence  of  this  mineral  is  almost  universal  in  the  older 
rocks,  and  that  it  will  frequently  be  found  accompanying  felspar 
in  them. 

Of  the  rocks  of  Cornwall,  the  only  one  noticed  in  my  former  com* 
munication  was  a  porphyritic  granite  from  Cambrae ;  I  have  since 
found  it  intermingled  with  felspar,  quartz,  and  mica,  as  the  paste 
of  a  porphyritic  granite  from  Huel  Gorland  Mine,  near  St.  Die,  and 
also  in  another  from  near  the  Lund's  End  ;  in  both  the  cleave- 
landite  is  white  and  opaque,  and  the  felspar  translucent  or  trans- 
parent. In  a  granite  from  Dartmoor,  in  Devonshire,  consisting 
chiefly  of  nearfy  opaque  red  felspar  intermingled  with  hornblende 
and  quartz,  the  clcavetandite  is  translucent  and  slightly  reddish, 
and  it  bears  but  a  small  proportion  to  the  felspar.  It  occurs 
sparingly  intermingled  with  felspar  in  the  sienite  of  the  Malvern 
Hiils.  I  have  not  succeeded  m  finding  this  substance  as  an 
ingredient  of  any  one  of  the  numerous  specimens  in  my  posses- 
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taaa  from  the  porphyry  or  elvan  dykes  ofComwall;  the  iml>ed- 
ded  ctystala  being  all  felspar. 

This  mineral  appears  to  be  the  only  Bubstance  connected  with 
hVperethene,  in  the  hypersthene  rock  of  Sky,  for  1  have  not  beea 
able  to  detect  any  felspar  in  the  several  specimens  of  that  rock 
presented  to  me  by  Dr.  Mac  Culloch.  I  have  detected  it  in 
contact  with  felspar  in  name  fragments  of  granites  from  Tiree, 
presented  to  me  (or  the  purpose  of  examination  by  Capt.  Vetch^ 
as  were  also  others  from  the  Shetland  Isles,  Fula  and  Faira,  in 
which  also  the  cleavelandite  occurs.  To  the  same  gentleman  I 
am  likewise  indebted  for  a  mass  consisting  of  nearly  white 
lamellar  felspar  and  green  cleavelandite  in  about  equal  propor- 
tions, simply  adhering,  not  intermixed ;  aa  well  as  for  an  isolated 
fraspnent  about  an  inch  and  a  half  square,  of  the  latter  mineral  of 
a  dark  colour,  having  greatly  the  aspect  of  felspar,  its  cleavage 
planes  being  morij  tlian  usually  bright.  Both  these  specimeoa 
are  from  Tirec. 

The  presentation  to  me  of  a  box  of  rock  specimens  fiom 
Mont  Blanc  and  its  neighbourhood,  by  Charles  Hampden  Tur- 
ner, Esq.  with  a  catalogue  "  fourni  par  Joseph  Marie  Des- 
champs,  h  Servoz,  Canton  de  Chamouni,"  afforded  a  favourable 
opportunity  for  their  examination,  especially  aa  a  large  part  of 
tnem,  indeed  all  in  which  I  found  the  cleavelandite,  are  noted 
in  the  catalogue  as  the  "  protogine  granites  of  Jurine."  In  the 
specimen  of  the  very  summit  rock  of  Mont  Blanc,  cleavelandite 
forms  a  considerable  proportion,  in  connexion  with  steatite,  talc, 
quartz,  chlorite,  and  felspar ;  the  cleavelandite  beiog  white, 
uearty  opaque,  and  often  considerably  granular :  it  occurs  even 
still  more  largely  in  the  beautiful  porphyritic  granite  ofPormenaz 
about  two  miles  W  or  NW  of  Servoz,  and  in  which  the  imbedded 
substance  is  a  felspar  of  a  delicate  rose  colour;  the  paste  con- 
sii^ts  of  cleavelandite,  quartz,  felspar,  hornblende,  and  chlorite, 
and  the  aggregate  is  of  a  green  colour.  The  rock  of  Vosa  con- 
sists of  dark  lamellar  felspar,  imbedded  chiefly  in  yellow  raid 
white  cleavelandite  including  yellow  mica.  That  of  La  Filla 
consists  of  nearly  white  and  opaque  cleavelandite,  mioa,  chlo- 
rite, quartz,  and  felspar,  and  that  of  Brevent  of  the  same  sub- 
stances. The  rock  of  Des  Trapettes  consists  chiefly  of  white 
deavelandite  and  white  mica  (it  is  elastic),  containing  spots  of 
yellow  mica ;  neither  quartz  nor  chlorite  is  perceptible  iit  it; 
and  much  of  tlie  cleavelandite  has  a  granular  aspect  when 
viewed  in  a  direction  contrary  to  that  of  the  cleavage  planes  ; 
two  surfaces  of  this  specimen  are,  however,  coated  by  chlorite. 

The  only  specimen  of  a  rock  in  my  possession  from  North 
America,  is  one  consisting  chiefly  of  black  mica,  with  which 
transparent  cleavelandite  is  intermixed;  garnets  are  imbedded 
in  it :  this  rock  is  from  the  banks  of  the  ^huylkill,  five  miles  W 
of  PbiUdelphin. 
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In  ill  ike  inBtances  above  ennmereted,  aod  in  man^  more  m 
which  1  have  failed  to  discover  the  cleavelandite,  it  wfll  Im 
vndeistood  that  the  meanB  relied  on  for  its  detection  were  sim- 
plif  those  of  cleaving  from  the  rock  minute  fragtnenta,  and  sub- 
Butting  them  to  the  reflective  goniometer — a  test  it  may  be 
assumed,  sufficiently  satisfactory,  to  render  it  needless  to 
have  recourse  to  the  labours  of  the  chemist,  where  the 
planes'  produced  by  cleavage  are  sufficiently  bright,  especially 
since  the  angles  at  which  the  planes  of  the  cleavelandite  meet 
each  other  are  perfectly  well  ascertained,  and  essentially  differ 
from  those  of  felspar,  with  which  this  mineral  was  always  con- 
founded, until  the  error  was  lately  detected  by  the  nearly  simul- 
taneous labours  of  Levy  and  Rose,  and  thereby  fumishiog 
evidence  (if  indeed  any  were  wanting)  to  the  real  value  of  the 
miaeralogical  niceties  belonging  *o  deavage  and  measurement, 
and  their  essential  importance  to  every  one  who  would  become 
acquainted  with  the  older  rocks,  which  it  may  be  said  it  is  now 
the  fashion  to  neglect  for  the  more  inviting  and  less  laborious 
investigations  requisite  for  the  easier  comprehension  of  the 
newer. 

It  is  scarcely  needful  to  say,  that  whenever  felspar  is  men- 
tioned as  an  ii^redient  of  the  before  mentjoned  rocks.  Its  pre- 
sence was  always  ascertained  by  the  goniometer. 

la  several  of  the  rocks  of  Mont  ^anc  and  the  neighbouring 
mountains,  it  is  however  extremely  difficult,  if  not  impossible,  to 
decide  whether  one  of  their  ingredients  be  felspar  or  cleavelan- 
dite, without  the  assistance  of  the  chemist,  since  the  substance 
in  question  it  often  either  considerably  granular,  or  approaches 
the  compact:  sometimes,  however,  when  that  is  the  case,  it 
becomes  manifest  by  a  studious  search  that  this  appearance  only 
belongs  to  the  cross  fracture  of  the  mineral,  and  that  it  does  pos- 
sess cleavages  sufficiently  distinct  for  the  use  of  the  goniometer ; 
and  in  all  cases  where  this  has  happened  to  me,  the  mineral  has 
proved  to  be  cleavelandite,  not  felspar  :  in  the  specimen  from  the 
Aiguille  du  Tour,  which  consists  of  a  white  granular  substance 
having  some  appearance  of  cleavage,  and  which  is  rendered 
somewhat  schistose  by  irregular  layers  of  green  chlorite,  it  is 
impossible  to  decide  on  the  nature  of  the  white  substance, 
because  the  indications  of  cleavage  are  not  sufficiently  decisive 
for  the  goniometer,  but  the  examination  of  many  rocks  from  the 
neighbourhood  leads  to  the  conclusion  that  this  substance  is  in 
reality  cleavelandite. 

If  wc  regard  the  elements  of  the  sevend  substances  constitut- 
ing the  rocks  in  which  both  fele^ar  and  cleavelandite  occur,  as 
having  been  in  a  state  either  of  aqueons  solution  or  ofigneous 
fusion ;  that  is  to  say,  in  a  state  in  which  the  two  fdkalies  enter- 
ing separately  into  tne  composition  of  these  two  mineialt,  wen 
at  liberty  to  exert  their  affinities  for  otiier  bodiea,  it  Beema  veiy 
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remarkable  that  tbey  should  each  constitute  separate  mioerals 
ia  connexion  with  very  nearly  equal  proportions  of  the  same 
earths — and  as  it  occurred  to  me  as  being  within  the  vei^  oF 
probability  that  these  two  alkalies  might,  by  coalescing  and 
uniting  tbemselFe  I  to  the  same,  or  other  eaitha,  form  aooUw 
compound  body  which  would  probably  in  that  case  have  for  its 
primary  form,  one  in  which  the  planes  would  neet  at  angles 
different  to  those  either  of  felspar  or  cleavelandite,  I  have  been 
anxious  to  detect  any  such  difference  if  it  exists,  but  without 
snccess;  for  in  every  instance  the'  angle  obtained  belonc«dto 
the  primary  form  eiwer  of  the  one  or  the  other  of  the  aogve- 
mentioned  mineral. 

It  may  be  added  that  although  these  minerals  are  sametimeB 
sufficiently  distinct  in  tiie  same  specimen,  there  is  no  one  sAuf 
racter  belonging  to  either  which  adequately  distinguishes  itfroia 
the  other  at  first  sight ;  the  most  important  feature  ia,  that  in 

general  the  cleavage  planss  of  felspar  are  more  brilUaitt  thm 
lose  of  cleavelandite ;  and  beoce  it  will  be  difficult  hereafter  td 
describe  a  rock  in  which  one  of  these  minerals  appears  to  be  an 
ingredient,  without  first  having  recourse  either  to  the  chemist  or 
the  goniometer,  in  order  to  prove  that  it  is  not  the  other. 


Article  XI. 

Astrattomical  Ohtervatiom,  1823. 
By  Col.  Beaufoy,  FRS. 

Bushey  Heath,  near  Slanmore. 
Latitude  51°  37'  44-3"  North.    Longitude  Wett  ia  time  I 


Dec.  30.     Emeraioa  of  Jujntsr's  Mcond  ; 

BatdUt« I 

Jaa.     6.     Emenkn     of  Jupitor'a    Snt 

Jan.   11.     Ememnn    of    Jupitei's   ilnt 

satellite 

Jan.   IS,     Oecultatiaii  of  a  imall  Mar  by 

the  mooD.    Immei^oD  .... 

Jan.   1!.     EmenioQ   'of    Jupiter's  thiid 

■aldlite 

Jan.   13.     Enwmim   t£    Jujiltt't    fint 

■aldfitE 

N.  B.  Jnpiter'i  Umb  wai 


lit  8S'  34"  Mean  Time  at  Bushey. 

1 1    34  55   Mean  Time  at  Oreenwich. 

0     IS  47    Mean  Time  at  Budwr- 

9     14  08    Meat)  Time  at  Oreenwich. 

16    38  ST    Mean  Time  at  Budiey. 

16    39  5S   Mean  Time  at  Oreenwich. 

S3    GS  56   Siderial  Time. 

8    S4  !0   Mean  Time  at  BuahBy. 

8    8S  41    Mean  Time  at  QteenwidL 

II     08  14   Mean  Time MBuahe^ 

II     00  34   Mean  Time  at  OncDwidu 
tfemulmu  and  iH  fteHned. 
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On  an  Improvement  of  the  CUnomeler.    By  M.  P.  Moyle,  Esq. 
(To  the  Editor  of  the  Anvmh  of  Philosophy.) 

SIR,  lUhton,Jan.  I,  1834. 

I  HAVE  made  an  addition  to  the  clinooieter  now  generally  in 
lue,  which  I  flatter  myself  is  an  improvement ;  at  least  its  utility 
is  more  particularly  felt  in  this  neighbourhood  by  the  superinteod- 
■nts  of  mines  in  calculating  the  dip  or  underlie  of  a  lode.  Its 
former  cMinstniction  pointed  out  only  the  angle  from  the  horizon, 
of  any  stratum,  &c.  1  have  now  added  another  quadrant^  on 
wbico  is  delineated  the  number  of  feet  and  inches  a  lode  wiU 
underlie  at  certain  angles  in  a  fathom,  perpendicular  depth.  The 
fdlowing  is  an  outliQe  of  the  instrument. 


I  find  the  underUe  of  a  lode  of  one  foot  in  a  fathom  will  be 
indicated  by  an  angle  of  80^°  from  the  horizon,  six  feet  in  a 
ftitbom  at  the  angle  of  46°,  and  so  on. 

I  am,  Sir,  your  humble  servant, 

M.  P.  RfoYLE. 


^yGooqlc 
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Articlb  XIII. 

Reply  to  the  Review  of  Mr,  Grmfs  Elemeata  ofPharmaw. 
ByMr.  S.  KOray. 

(To  the  Editor  of  the  Atmah  of  Pkilcmphy.) 

SIR,  19,  Bmnon-tlnet,  B»Hon  Craamt,  Ac  23,  1813. 

1  BEG  lea^e  to  thank  you  for  the  commendatioa  you  have 
eiren  tx)  my  Elements  of  Phannacy,  in  saying  that  it  is  calcu> 
lated  to  convey  a  considerable  portion  of  informatioti ;  but  I 
must  at  the  same  time  desire  your  attention  to  a  few  point*  in 
the  siequel  of  your  review. 

The  arrangement  is  partly  taken  from  Stahl,  partly  from  !Kot; 
and  is  such  as  best  suited  my  purpose  of  training  the  student  to 
scepticism,  or,  at  least,  indinerence  in  theoretical  points. 

The  definition  to  which  you  object  is  that  of  Black,  with  the 
addition  of  the  last  clause,  which  I  was  induced  to  add,  becanse 
chemists,  from  the  analogy  of  electricity  to  galvanism,  attempt 
to  explain  the  phenomena  of  the  former  power,  although  it  is  not 
produced  by  alteration  of  temperature,  or  mixture  of  bodies,  but 
by  mere  mechaniccd  means,  and  therefore  will  not  come  within 
toe  limits  of  the  original  definition  of  Dr.  Black.  Heat  and  cold 
are  used  in  the  definition  in  their  popular  sense,  as  two  contrary 
powers,  not  only  because  the  philosophical  ideas  of  temperature 
and  caloric  had  not  yet  been  mentioned  ;  but  also  because  the 
existence  of  a  frigonfic  principle  having  been  started,  and  its 
partasaus  not  yet  extinct,  the  popular  expression,  which  involves 
no  theory,  best  suited  the  cautious  character  of  a  sceptic. 

The  fii-st  error  which  you  say  you  shall  notice  occurs  in  p.  95, 
and  after  quoting  the  passage,  you  say, "  it  proves  incontestaUy 
that  Mr.  Qray  is  ignorant  of  the  composition  of  sulphuric  acid, 
for  he  has  once  in  words,  and  three  bmea  by  symbols,  misstated 
its  nature."  But  I  believe  you  will  upon  reflection  agree  with 
my  statement,  that  WpAun'c  aciVf  consists  of  aciharge  of  sulphur 
united  with  tiiree  of  oxygen.  I  acknowledge  that  I  have  cer- 
tainly erred  in  respect  to  oil  of  vitriol ;  but  having  written  ten  for 
one  in  the  first  instance,  the  subsequent  repetitions  were  mere 
slips  of  the  pen.  How  easily  these  occur  your  own  use  of  the 
words  sulphuric  acid  for  oil  of  vitriol  in  this  passage  shows, 
and  We  shall  see  more  proofe  hereafter.  As  it  was  only  intended 
in  this  place  to  eicplain  the  mode  of  using  the  symbote,  the  slip 
is  here  of  no  consequence,  and  indeed  it  turns  out  better  adapted 
for  d]at  purpose  than  the  truth  would  have  done,  as  introducing 
ao  example  of  a  coefficient  sign.  In  the  history  of  oil  of  vitric^ 
p.  138»  tiie  composition  i»  stated  right. 

In  commenting  on  my  ezposition  of  Betzelina's  laws  of  coa^ 


234  JMr.  Gr^i  Bipfyto  the  Editor.  [Fifc 

bination,  you  object  to  my  menUoning  the  Bpeculations  of  that 
chemist  on  the  existence  of  oxygen  in  ammonia,  in  an  element- 
ary treatise.  This  is  mere  matterof  opinion.  Mr.  Braode  indeed 
does  not  make  any  mention  of  the  supposed  compound  nature 
of  oitxogen ;  but  both  Mr.  Heoiy  (8th  edit>  vol.  i.  p.  213}  ftnd 
Dr.  Thomas  TTiomson  (6th  edit.  vol.  i.  p.  214)  not  only  notice 
the  suspicion  of  azotic  gas,  and  ammoniacal  gas  cuntainmg  oxy- 
gen, but  tbe  one  notices  the  ammonium  of  Sir  H.  Davy,  and  the 
other  the  nitricum  of  Berzelius.  So  that  I  have  just  cause  to  be 
astomshed 'ht yonr  saying,  "If  the  student  after  reading  this 
pasaage  were  to  look  into  the  chemical  woHts  of  Thomson, 
Henry,  or  Braode,  be  would  find  no  mention  Mther  of  oxygeo 
Or  nitricum  existing  in  aoimonia." 

Hy  idea  of  the  composition  of  tlie  Liquor  plumbi  acetatis 
agrees  with  the  statements  of  Dr.  Thomas  Tbomsonj  Mr.  Henry, 
Mr.  Brande,  and  Mr.  Anthony  Todd  Thontson.  I  am  agam 
•atooiahed  at  your  saying,  that  "  ia  p.  81  no  rules  are  given  for 
describing  those  salta  that  contain  an  excess  of  base."  I  knov 
not  how  to  acconnt  for  this,  uolese  by  auppoeing  a  whole  para- 
graph has  dropped  oiit  of  your  copy  at  press,  as  sii^le  letters 
Bometimes  do ;  for  tbe  tbird  paragraph  in  that  ps^e,  consistiag 
of  no  Less  than  14  lines,  expressly  relates  to  the  mode  of  naming 
(twt  indeed  dcKribing,  as  you  nave  by  another  slip  worded  it) 
salts  when  an  acid  combines  in  different  proportions  with  the 
same  base,  and. five  modes  of  nomendature  are  related;  and 
in  the  last  paragraph  of  p.  94,  the  subject  is  resumed. 

You  then  proceed  to  say  (for  I  must  now  quote  your  wcuds  at 
length),  "  On  the  sameground  we  objecttothefollowingstate- 
meat :  Moist  iodine  added  to  phosphorus  yields  a  sour  c(Jour<- 
Jess  gas,  which  is  r^idly  absorbed  by  water,  and  must  be 
collected  in  a  ((uicksilver  apparatus ;  a  gallon  of  this  gas  weighs 
about  311  grains.  Here  the  changes  are  either  P  -j-  F  into  1° 
+  P'  i  or  I  +  P  +  H'  into  I  H  +  P',  and  tbe  new  acid  is 
icalled  the  iodic  or  hydroiodic."  "  The  pupil  would  n^urally 
suppose  that  Mr.  Gray  considers  the  iodic  or  hydroiodic  acids 
(properly  hydriodic)  as  similar ;  but  he  ought  to  have  known 
that  u>dic  acid  consists  of  oxygen  and  iodine,  and  the  hydriodic 
aoid  of  hydrogen  and  iodine ;  it  is  the  latter  only  which  is 
formed,  excepting  a  quantity  of  phosphorous  acid,  of  whi<^  no 
notice  is  taken,  nor  is  the  decomposition  of  tbe  wat&r  even  hinted 
at,  although  the  formation  of  the  hydriodic  acid  depends  iwoa 
it.  (P.  166.)"  r  -r 

These  are  your  precise  words.  I  pass  over  any  inquiry  as  to 
the  ground  upon  which  you  object  to  what  I  have  said ;  although 
I  am  not  abk  to  discover  any  connexion  between  this  passage 
and  that  immediately  preceding  it,  respecting  the  subsalts ;  but 
proceed  to  your  assertion,  that  1  hare  taken  no  notice  of  Una 
phosphorous  acid  which  is  formed.  This  shows  how  eaeij^  slips 
of  the  pea  nay  be  nadc,  and  may  abate  your  astmiahment  at  a 
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ilip  of  my  offn^  for  hore  iftcr  yon  bad  tinea  c*pi«d  fton  my 
book  the  symbol  for  phosphoroua  xcid,  F',  u  bcadg  a  pcodaet 
o£  tlut  e^wriment,  you  asaert,  vithin  the  compau  of  oiAy  sis 
liim,  that  I  have  taken  no  notioe  of  its  prodoction.  Mot  is  thia 
all,  for  you  go  ml  to  say  I  have  not  even  hinted  at  the  daecnapo* 
sition  of  the  vat«r.  Is  it  possible  that  tbe  Editor  of  the  AM0ii 
^  Philwojthy  can  be  unable  to  read  a  dxDucal  tbeoF«n 
expreaaed  in  Bymbota'!  Upon  no  other  gzound  can  tfaoacensatVy 
and  the  one  hitfaerto  passed  of  my  not  kaovinfi;  the  diSerecce 
between  iodic  and  hydroiodic  (for  so  i  shall  contiane  to  spell  if) 
acids,  be  explained.  The  two  formulae  I  have  mviai  in  symboU 
cxpreSB  two  theories  of  this  ezperiioent.  The  mst  I',  V  chaiW' 
ing  into  t%  P'  expressing  that  of  Berzebus,  in  which  iodine,  P» 
is  considered  as  a  auperoxide  of  iodinum  ctsUaining  three 
charges  of  oxygen,  which,  beii^  acted  upon  by  [^uiephonis.  P* 
ft  sim]^e  body  transfers  one  charge  of  its  oxyg«i  to  the  ^os- 
phMOS,  formuig  phosphoroas  acid,  P*,  while  the  iodine  baving 
of  course  only  two  chaises  of  oxygen  left  united  with  it,  is 
changed  into  the  iodic  acid,  I*,  of  Beraeliiia,  not  of  Gay-Lusaac : 
in  tbis  theory,  the  wateris  passive.  The  other  formulft  i,  P,  H', 
changing  into  I  H,  P'  expresses  the  theory  of  Qay-Losaaci 
Here  ioSne,  I,  and  phosphorus,  P,  are  both  cocntdered  as  sim' 
pie  bodies,  and  the  water,  H',  is  active  in  the  experiment,  and  is 
utdeed  decomposed,  its  hydrogen,  H,  oni^g  with  the  iodine 
and  forming  hydroiodic  acid,  I  H,  while  its  oxygen  X  being  thne 
Bet  free  onitea  with  the  phosphorus  and  fonH»  phosphoroas  acid, 
P'.  By  this  dev^pement  of  the  sjrmbcdic  fonnnlie,  how  little 
canse  there  was  for  your  censure  is  evident.  As  these.experi- 
ments  on  iodine  are  of  no  nse  in  pharmacy,  I  shonld  not  nave 
Btentioocd  them  at  all,  leaving  them  to  the  pure  chemists  to 
detaU ;  but  that  there  existed  a  wide  difference  between  tbe 
views  which  Berzelius  and  Gay-LnsHac  have  taken  of  the  subject. 
It  was  tbis  etigfat  connexion  between  them  and  tbe  pfofened 
object  of  my  work,  which  caused  me  to  expreaa  theae  incidentid 
imttert  in  symbols,  partly  as  an  exercise  to  the  student,  aad 
partly  because  Beraelius's  opinions  on  iodine,  as  detailed  in  the 
Armaii  of  Philotophy,  have  not  been  noticed  in  any  of  oar  ele« 
mentarjr  treatises  on  chemistry,  and  1  was  anxioos  that  they 
might  be  bronght  forward. 

As  to  the  use  of  the  term  hydroiodic  acid,  instead  (tf  hydrio- 
dic,  it  vtvf  sorely  be  justified  by  this  single  observation.  The 
noion  of  hydrogen  with  chlorine  produces,  according  to  Gayv 
Lnsaac'a  nomenclature,  the  hydrocnlorio  acid ;  with  st^hui,  the 
hydroBulphuric  acid ; — with  tellarinm,  the  bydrotelluric  acid  ;— 
with  cyanogen,  the  hydrocyanic  acid  ;— with  phthore,  the  hydro- 
phthorie  acid;  so  strict  analogy  requires  that  the  unitm  of 
hydrogen  and  iodine  should  pn^uce  the  hvdroiodic  acid,  and 
«*r  own  hugoagt  H  not  bo  rich  in  vowab  toat  we  eaa  affofd  to 
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reject  thoie  which  «ib  tiered  to  our  et^oymeot.  I  hsve  indeed 
little  doubt  but  that  the  tenn  hydriodio  was  aa  accideatal  error 
o(  Qaj-LaaMic,  or  of  bis  printer,  uid  has  been  perpetuated  like 
the  etiolatiwt  of  Fourcroy  in  his  Syst^me,  ioAtead  of  etoilatioa ; 
or  the  laplysiaof  limueua  in  his  Systema  \atuca,  12th  edition, 
iutead  of  aplysia;  which  have  been  so  often  nepeated,  that  they 
aie  beoome  standard,  errors,  and  bid  fair  to  supplant  the  true 
orthography,  and  disconcert  the  etymologists. 
'  Yonr  observations  respecting  arsenious  acid  are  partly  just ; 
the  directions  respectii^  testing  for  arsenic  are,  1  confess, 
imperfect  and  incorrect ;  but  it  was  not  my  intention  to  enter 
optKi  the  subject  of  forensic  medicine ;  and  I  have  always  taught 
my  own  frnpils  that  nothing  short  of  the  production  of  true 
met^lic  arsenic  will  justify  a  medical  practitioner  to  condenm  a 
sapposed  poisoner  m  cases  which  are  in  any  way  dubious.  . 
Fortunately  as  arsenic  is  cheap,  and  ahnost  always  used  by  igno- 
nnt  persons,  they  administer  it  in  such  quantities  that  dubious 
cases  seldom  occur.  I  caimot,  however,  possibly  conceive  bow 
yon  could  make  the  following  assertion : — "  !N'or  is  the  direct 
evidence  by  metallieation  in  any  way  alluded  to,"  unless  by  again 
Bopposing  that  another  whole  paragraph  has,  by  some  strange 
fatality,  dropped  out  at  press  from  your  copy  ;  for  the  very  next 
paragraph,  in  p.  151,  to  the  one  you  quote,  treats  of  the  metalli- 
Siation  of  white  arsenic  by  the  addition  of  a  subcarbonate  of 
potaase  and  charcoal  dust. 

Again  pasnng  over  for  a  moment  one  of  your  observations,  I 
fwooeedto  the  concluding  paragraph,  which  is  indeed  the  cause 
of  my  troubling  you  with  this  notice  of  your,  i-eview.  Man  ia 
always  subject  to  error,  and  therefore  tne  mention  of  a  few 
errors  in  my  Elements,  which  1  am  conscious  must,  hke  every 
work  hitherto  published,  or  that  ever  will  be  published,  contain 
a  few,  and  I  hope  but  a  few,  would  not  have  been  any  other  way 
noticed  by  me,  but  by  silently  amending  them  in  any  future 
work.  But  1  am  charged  with  dividing  chemists  into  rational 
and  iiratipnal,  and  placing  Sir  Humphry  Davy  among  the  irra- 
tional chemists.  Now  I  think  1  may  fairly  challenge  yon  to 
(K^uce  the  word  irrational  from  any  part  of  the  book,  A  cau- 
tious habit  of  distinction,  that  I  have  acquired,  and  of  the  want 
of  which  in  the  generahty  of  publishing  chemists  I  have  several 
times  complained,  has  led  me  to  distinguisb  between  pure  che- 
mists, phannacen^cal  chemists,  and  1  believe  technical  chemists, 
not  as  words  of  reproach,  but  of  distinction.  So  I  have  men- 
tioned publishing  chemists  to  distinguish  tbem  from  mere 
amateurs,  or  those  wlio  either  labour  only  for  themselves,  or 
those  who  are  too  modest  to  appear  before  the .  tribunal  of  the 
puUic.  And  again  iu  point  of  tlieory,  every .  professor,  and 
indeed  almost  every  chemist,  has  some  peculiar  doctrines  of  his 
own  J  but  they  may,  and  accordingly  hkve  been  by  me,  divided 
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into  two  classes,  according  to  the  greater  or  less  use  they  make 
of  analogical  reasoning  in  their  Uieoriea.  Fomeriy&om  the 
want  of  a  sufficient  number  of  factG,  anKlogical  reasoning  was 
the  sole  basis  o£  chemical  theory  as  may  be  seen  in  Becchw; 
by  degrees  direct  evidence  lias  been  obtained  on  ceiitain  pants, 
but  not  yet  on  all.  Berzeliua  and  some  others,  among  wfaicb, 
did  not  my  habitual  indifferentism  hinder  me,  I  should  rank,  are 
of  opinion,  that  the  analogical  reasoning  of  our  forefathers 
should  be  retained  so  long  as  the  fkcts  which  come  to  light  can 
possibly  be  explained  by  their  hypotheses,  and  even  in  case  this 
can  no  longer  be  done,-  we  should  make  as  little  change  as  possi- 
ble. These  are  the  chemists  1  have  denominated  rationab,  not 
from  any  superiority  in  understanding  which  th^  may  claim, 
but  from  their  greater  use  of  analogical  reasoning  than  is 
( allowed  by  the  opposite  class ;  analogical  and  rational  being 
constantly  used  in  science  as  synonymous ;  and  the  latter  wonl 
being  best  adapted  to  be  used  as  a  substiuitire.  Tlie  peculiar 
dogma  of.  the  other  school  is  to  reject  all  anak^ical  reasoning, 
.and  consider  eveiy  body  which  has  not  yet  been  separated  into 
oUiers  as  simple.  To  these  cheotiats,  whichinclude  the  generally 
of  modern  professors  and  authors,  1  have  given  not  the  name  en 
irrationals  as  you  state,  and  which  I  expressly  avoided  lest  I 
should  unintentionally  offend,  but  that  of  Epicureans  ;  becasse 
Rouelle,  who  may  be  considered  as  the  father  of  the  sect,  is  said 
to  have  inscribed  on  the  walls  of  his  lecture  room,  a  saying 
ascribed  .to  Epicurus  ;  That  we  can  know  only  what  we  perceive 
by  our  senses. 

No  man  has  a  higher  respect  for  Sir  Humphry  Davy,  as  a 
chemist,  than  myselT  Of  his  two  precursors  in  the  same  path, 
Hombei^  and  Scheele,  it  is  only  the  latter  (hat  can  enter  into 
any  competition  with  him ;  and  if  the  Pomeranian  exceeds  in  the 
number  of  new  substances  he  has  discovered,  the  Englishman 
has  by  far  the  advantage  in  the  greater  practical  advantages  to 
be  derived  from  his  labours. 

As  to  my  opinion,  however,  of  Lavoisier,  which  I  have  defer- 
red to  this  place,  it  is  unaltcted  by  your  remaiks.  He  indeed 
tntned  chemistry  upside  down,  and  he  has  shown  us  that  die 

fhenomeiia  of  chemistry  may  be  explained  by  thus  reversing  its 
jrmer  theory,  but  theories  are  such  tottering  things  that  X  de 
not  consider  this  as  any  great  feat,  I  still  deny  that  chonistry 
is  deeply  indebted  to  him,  in  any  other  way  than  that  the  total 
change  he  proposed,  coinciding  with  the  political  circnmstaneea 
of  the  times,  was  brought  into  more  notice  than  it  would  othcv<- 
wise  have  obtained,  and  thus  it  became  necessary  for  the  oiilti> 
vators  of  chemistry  either  to  defend  the  old  doctdues,  or 
advocate  the  new  :  and  in  this  manner  indeed  he  has  indirectly 
been  of  the  greatest  service  to  it.  How  oAen  are  his  otpeifc 
jnents  referr^  to?  Seldom: — I  might  say  never.  Are  they 
cmsidered  as  examples  of  the  most  .scrupulous  accunu^.lik* 
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tboM  of  CantidHli?  Far  from  H.  That  yoa  maT  not  nippoie 
thk  is  only  ny  own  pmudiced  oinouHi,  1  leier  you  to  the 
<q»iiab  expressed  lay  Dr.  Thomas  Tbomson  id  his  catalogoe  of 
Ijiroisier'i  writings,  in  the  Becond  ▼olume  of  the  Amtals  <tf 
PUiM^pJ^.  I  ramais,  Sir,  yoon  reipectfidly» 

SamublF.  Gbat. 
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Remarkt  upon  the  preceding  Aatwer.     By  R.  Philli{w«  FRS.  &0. 

(To  Mr.  Gray.) 
SIS, 

In  the  ofaservatioiui  which  I  shall  offer  on  yoor  reply,  I  ihaQ 
confine  myself  as  much  ai  possible  to  matters  of  fact  I  moat, 
however,  confess,  that  I  was  completely  in  error  respecting  your 
motire  for  adopting  the  arraiwemeot  which  I  criticised.  Had  I 
known  that  yoa  were  assembling  Rmn  arabic,  horns,  henbane 
leaTee  and  eggs,  as  "  farinaceons  oodies,"  for  the  purpose  oi 
exhibiting  an  absurdity,  I  should  hare  congratulated  yon  on  the 
success  of  yoni  exertions ;  but  I  think  you  should  have  ren- 
dered your  motive  evident ;  for  Uie  reader  may  imagine  that  you 
are  so  unhappily  circumstanced  as  really  to  suppose  that  eggs 
are  farinaceous,  and  oyster  shells  combustible. 

I  know  not  from  whence  yoa  have  copied  the  definition  of 
phemistry  which  yon  attribute  to  Dr.  Black;  there  are  twodefi* 
oitioos  pven  in  hn  lectures,  and  both  so  unlike  that  whidi  yoa 
aser^M  to  him,  that  neither  contains  the  word  "  cold." 
.  Yon  admit  that  you  have  four  times  misstated  the  compositioa 
of  sulphuric  acid,  by  assigniog  it  ten  atoms  of  water  instead  of 
one  atom;  but  you  say,  that  in  p.  1^  it  is  stated  rig^  On 
referrinar,  I  find  that  it  "  is  supptwed  to  consist  of  S^  +  water." 
Sfow,  according  to  the  theory  of  "  *Hps,"  of  which  you  have 
made  so  much  use,  I  would  ask,  whether  the  pupil  havii^  four 
times  learned  that  oil  of  vitriol  contains  10  atoms  of  water,  he 
would  not  be  likely  to  conclude  that  at  p.  138  the  coefficient  had 
•J^ipedotttfTatherthan  thatithad  three  times  previously  (/ipfMK^in? 
According,  however,  to  Berzelius  S^  +  water^  would  express  a 
OMqmmd  of  three  atoms  of  sulphur  -f  one  atom  of  water ;  so 
diat  I  deny  yon  having  rightly  stated  the  composition  of  sul- 
[Anrioacid. 

I  again  assert  that  neither  Thomson,  Henry,  nor  Brande,  men- 
tions the  existence  of  oxygen  or  nitricum  in  ammonia.  It  is  not 
Decesnry  to  gttote  at  length  :  Dr.  Tliomsou  (System,  vol.  i.  p. 
iitSjurfa,  it  is  "a  compound  of  three  atoms  of  hydrogen  and 
AM  ^om  vS  aaote." .  Dr.  Hewy  (Etsmentf,  vol.  i.  p.  «>1)  aln 
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represents  it  as  "constituted  of  three  atoms  of  hydrosen  =  3+1 
atom  of  oitrogea=  14 ;"  and  Mr.  Brande,  of  "  13  of  nitrogen  and 
3  of  hydrogeo."  (Manual,  vol.  i,  p.  3G4.)  That  Goulard's  extractof 
lead  is  a  sub-bioacetate  and  not  a  subtritacetate  is  an  assertion 
which  I  again  repeat.  You  nill  observe  that  three  authors  out 
of  four  whom  you  quote  in  support  of  your  opinion,  infer  the 
composition  of  this  acetate  of  lead,  not  from  analysis,  but  from 
an  experiment  of  Berzelius ;  the  fourth  authority,  Mr.  A.  T« 
Thomson,  is  so  far  from  asserting  this  compound  to  be  a  subtrit- 
acetate, that  be  quotes  the  veiy  analysis  upon  which  I  founded 
my  conclusion  of  its  nature.  Mr.  Thomson  says  (London  Dis- 
pensatory, p.  693),  "According  to  the  experiments  of  Dr.  Boe~ 
tock,  the  constituents  of  100  parts  of  the  saturated  solution  are 
23*1  of  oxide,  5  acetic  acid,  and  71'9  of  water,  which,"  he  adds, 
"  agree  with  the  statement  of  Thenard,  who  found  that  the  salt, 
when  crystalHzed,  consists  of  17  parts  of  acid,  78  of  oxide  of 
lead,  and  5  of  water,  in  100  parts."  Now  it  will  appear,  that 
the  quantities  of  acid  and  oxide  by  Dr.  B.'s  analysis,  are  to  each 
other  in  the  proportion  of  60  acid  and  231  oxide ;  and  in  The- 
uard's  analysis  as  50  to  230,  veiy  nearly.  According  to  Dr. 
Thomson,  Ur.  Henry,  and  Mr.  Brande,  acetate  of  lead  is  com- 
lofi;Oacid+  112 


posed  of  50  acid  +112  oxide ;  and  you  will,  perhaps,  admit  that, 
supposing  Goulard's  extract  to  be  a  sub- bin  acetate,  it  must  consist 
of  50  acid  +  224  oxide;  but  if  a  sulilritacetate  of  50  acid  +  336 
oxide;  the  question,  therefore,  depends  upon  whether 231  or 
336  are  nearer  to  224,  and  1  think  1  may  safely  leave  it  to  you  to 
decide. 

I  must  again  insist  that  at  p.  81  of  your  Elements,  no  rules  are 
given  for  describing  those  salts  that  contain  an  excess  of  base. 
The  14  lines  to  which  you  allude  have  not  slipped  out  of  my 
copy  ;  but  if  these  14  hues  ever  contained  a  syllable  respecting 
sub-bisalts  or  sub-trisalts,  such  syllable  has  indeed  disappeai-ed. 
In  p.  94,  to  which  you  refer  me  for  a  continuation  ofthe  subject, 
at]  that  is  contained  respecting  it  is,  that  to  express  the  number 
of  charges,  the  terms  employed  are,  "  subsesquiphosphale,  snb- 
bisulphate,'for  salts  with  excess  of  base."  Not  a  word  occurs 
respecting  subtrisalts,  those  which  occasioned  the  remark  tlint  I 
made.  I  admit  that  in  p.  151  of  the  Elements  of  Pharmacy, 
tiiere  is  a  paragraph  which  treats  of  the  metallization  of  white 
arsenic  by  the  addition  of"  asubcarbonateofpotasse  and  charcoal 
dust ;"  but  I  deny  that  it  has  any  connexion  whatever  with  the 
subject  of  detecting  arsenic.  It  is  stated  without  reference  to 
it,  and  just  as  you  would  mention  the  reduction  of  any  other 
oxide:  indeed  totally  imperfect  as  the  method  which  you  had 
previously  stated  is,  it  is  given  without  any  reservation,  and  aa 
possessing  such  a  degree  of  certainty  as  would  render  all  addi- 
tional proceedings  useless. 

When  I  asserted  that  you  had  not  noticed  tiie  decompositioD 
oX  water,  and  the  formation  of  phosphorous  acid,  which  occur 
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dniing  tb*  wtioB  of  moist  iodiae  upon  pboaplions,  I  aUodcd 
msiclr  to  yoar  verbal  eUttements  ;  and  I  will  readily  oonfsH  to 
you  uat  I  did  not  understand  a  chewcal  theorem  eipreaaad  in 
sooh  BvnboU  as  yon  employ. 

in  raa  first  place,  in  giving  your  synholio  statement  of  Botw- 
liw's  theory,  yon  represent  hu  anperoxidum  iodicum  by  1%  but 

ha  by  I ;  your  symbol  means  3  atoms  of  iodicum,  not  jodicum 

ooubiaed  with  2  atoms  of  oxygen ;  P  ia  Beizelios's  repreaenta- 
tive  of  pbospltorous  acid,  consieting  of  phosphorus  +  3  atomB  of 
oxygen;  your  symbol  of  P',  if  it  have  any  meaning,  is  that  of 
1  atom  of  phospnoms.  Again,  yov  represent  the  "iodic  acid 
of  B^rulius  "  by  I",  which,  according  to  him,  means  2  atoms  of 

iodicum ;  bis  symbol  is  I. 

I  observe  also,  that  you  suppose  the  phosphorous  acid  of  Ber- 
zelius  to  oontaiu  only  1  atom  of  oxvgen,  whereas  he  states  it  to 
contain  3  atoms.  On  this  subject  1  may  remark,  that  you  have 
performed  a  ffeat  on  paper  which  Beizelius  himself  would  be  glad 
to  see  reduced  to  experiment ;  if  you  find  that  his  phosphorous 
acid  is  formed  without  the  decomposition  of  the  water,  you 
are  of  course  able  to  present  him  witn  his  imaginary  iodicum  in 
an  isolated  state ;  for  it  must  have  surrendered  its  3  atoms  of 

ren  to  the  phosphorus. 

De  hydrio^c  acid  of  Oay-Lussac,  which  you  allow  to  be 
formed  in  this  experiment,  is  Jiot  the  iodic  acid  of  Betzehns  ;  he 

tmns  it  iodas  hydrieus,*  and  represents  it  by  Aq  I,  and  not 

1w  I,  as  ha  would  do  if  it- were  mere  iodic  acid,  and  still  le^s  by 
1%  as  you  have  done,  which,  as  I  have  already  <J3served,  means 
3  atoms  c^iodioum. 

In  explaining  Gay-Lnssac's  theory,  you  hav«  employed  H'  to 
Upress  an  atom  of  water ;  whereas  in  your  "right "  statement  of 
the  cMnposition  of  sulphuric  acid,  you  employ  the  word  at  full 
lei^th,  tnus ;  "  S'  +  water ;"  Beizeliua,  however,  adopts  Aq, 
and  if  H'  have  any  meaning  at  all,  it  designates  ooe  atom  w 
hydrogen,  In  oroer  to  represent  the  oxygen  of  the  atom  of 
water,  you  separate  the  coefficioit  thus,  -i. ;  while  Beneliw 
repreaentB  it  by  O,  and  2  atcmu  of  osygen  by  O*,  but  -i-*  would 
be  rather  an  odd  expression  for  the  same  meaning. 

I  have  now  done  with  your  symbols,  and  nearly  with  my 
remarks.  If  the  errora  you  have  committed  have  produced  any 
effectuponme,  itisthat  ofcon£naing  my  utter  dislikeof  symbolic 
BOtatkin.  When  explaining  the  motives  that  induced  you  to  adopt 
an  arrangement  which  to  me  appeared  of  a  most  extraordinary 
description,  you  have  attributea  to  it  the  advantage  of  train- 
it^  tiae  student  to  scepticism  or  indiffer«ice  in  tbeocetical  points ; 
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and  you  almost  congratulate  jouneifDpaathe  mron  eommitted 
with  reapect  to  ftulpburic  acid,  aa  better  adapted  ^  yoor  par* 
poae  than  tbe  tmtJi  wonid  have  been ;  what  h^py  advantaga 
yon  may  discover  in  the  utter  coofuBioa  in  which  you  have  ia* 
ToWed  the  BerzeUan  symbols,  I  oannot  im^ne ;  and  althoaeh 
your  student  maT,  in  uie  commencement  of  his  career,  aoqmT* 
scepticism  or  indifference  in  theoretical  points,  he  muat,  I  think^ 
terminate  it  in  the  belief  that  you  do  not  possesa  "  that  cautiou* 
habit  of  distinction  "  which  it  ia  your  boast  to  bare  attaiiied. 
Yours,  Sic.  R.  PaiLLiPs. 


Article  XV. 

Ok  the  Detection  of  small  Qjiantities  of  Arsenic. 
^T.S.TraiU,MD.8Lc. 

(To  the  Editor  of  the  Amtals  of  PAt/myAy.) 

VEAM.  SIB,  Livrrrfot  Rofal  ItuUlntHm,  Jom.  16,  1884. 

YouB  Tfliy  interesting  paper  in  the  last  number  of  the  jlmiaJr, 
<A  the  testa  of  arsenic,  lollowed  by  an  application  to  exaaana  the 
ctHitents  of  a  stomach  in  which  I  discovered  that  deleteriouf 
substance,  baa  drawn  my  thoughts  to  a  subject  which  has  often 
engaged  my  attention,  from  having  been  repeatedly  called  on  to 
determine  the  nature  of  aubstancea  found  in  the  alimenta«y  canal 
of  persons  wbo  have  died  under  suspicious  circumitanoea. 

Your  remarks  on  the  application  of  the  usual  liquid  tests  ar« 
•xtiemely  just,  and,  in  my  i^inion,  leave  nothing  further  to  he 
desired  on  the  subject ;  but  I  have  long  been  aware  of  the  arro* 
ncous  opinion  entertained  by  auihors  of  reputation,  respecting 
thflinotiiity  of  attempting  to  reduce  to  the  metallic  state,  portioM 
of  white  arsenic  considerably  legs  than  a  graia.  Even  by  the 
common  woceaa,  1  have  often  succeeded  in  reducing  to  a  per- 
fect metultic  film  much  less  than  half  a  gmia  of  the  araemoua 
aeid  ;  althou^  it  was  tbe  opinion  of  the  cebebrated  Black,  that 
one  grain,  and  of  Dr.  Boatock  that  three-quarters  of  a  graio,  »C9 
the  amallest  quaatitiea  from  which  we  can  hope  diatioct  residta 
by  thia  |H-oceBs.  I  may  here  nodce  the  importance  of  attempt' 
ing  the  redtuitioa  in  all  cases  of  suspected  poiaon ;  for  il  has 
several  times  happened,  that  1  have  beea  able  to  show  the  |^e> 
seoce  of  arsenic  in  cases  where  it  has  been  suppoaed  absent, 
because  the  white  powder  gave  no  alliaoeoua  smell  when  throws 
on  a  iive  coal,  Tbia  method  of  operating  should  be  abaudoaed  ; 
beoaase  the  carbonic  acid  and  sulphureous  vapour  Irom  the  ooal 
d^guise  the  peeaUar  odout  of  tlte  arseaic;  and  much  of  Iha 
powder  is  prob^y  raised  in  vapour  without  racUtetion,  aod  con- 
•equMtly  wittoat  giviag  q«t  the  alliaMOu^  ancU. 
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The  trooble  and  delfty  of  preparing  a  coated  tube  induced  me 
long  ago  to  attempt  the  reduction  in  a  thin  glass  tube,  with  the 
naked  fire,  or  with  tbe  Uowpipe  ;  and  the  facility  thus  obtained 
made  the  reduction  much  less  irksome.  But  your  happy  sug> 
gestion  of  the  spint-lamp  has  reodered  the  process  still  mure 
easy — even  elegant ;  and  has  enabled  me  to  produce  unequivocal 
metallisation  of  arsenic  from  portions  of  the  white  powder  far 
nore  minute  than  what  has  been  mentioned — a  circumstance  of 
no  small  moment,  as  it  affords  the  most  unexceptionable  test  of 
what  may  affect  the  life  of  a  human  being. 

Hie  following  simple  apparatus  is  alfthat  is  requisite;  and 
after  many  trials,  I  give  the  process  about  to  be  described  the 
preference. 

Take  a  thin  glass  tube  2|  inches  long,  and  about  04  inch 
wide,  closed  at  one  end,  with  a  slightly  dilated  mouth ;  like  the 
common  test  tubes  of  the  blowpipe  apparatus.  A  piece  of  cop- 
per wire,  loosely  twisted  round  its  upper  end,  serves  to  attach  it 
to  any  convenient  support,  at  an  angle  of  about  30°  or  40° ;  while 
the  flame  of  a  spirit-lamp  is  apphed  to  the  closed  end  of  the  tube 
containing  the  mixture  to  be  reduced. 

I  employ  either  the  black  flux,  oc  a  little  subcarbonate  of  soda 
or  potash  mixed  with  charcoal  powder.  Either  of  these  should 
be  at  least  equal  to  thrice  the  weight  oP  the  substance  to  be 
ascertained ;  but  a  small  excess  of  them  is  safer  than  the  oppo* 
site  extreme.  Where  the  quantity  ia  not  very  minute,  it  is 
unnecessary  to  grind  the  whole  ingredients  together,  but  mixing 
tiiem  on  a  piece  of  glass,  or  of  writing  paper,  with  the  point  of  a 
knife,  before  they  are  introduced  into  the  tube,  will  be  sufficient. 
The  tube  should  be  dry  and  clean ;  and  its  orifice  may  be  - 
slightly  stopped  with  paper.  Where  the  quantities  are  very 
minnte,  I  usually  grind  them  in  an  agate  mortar ;  but  as  every 
guch  manual  operation,  however  simple,  is  embarrassing  to  those 
little  habituated  to  experiment,  I  consider  it  very  useful  to  sim- 
tdify  the  whole  process  by  omitting  this  operation,  and  substitut- 
ing an  addition  of  charcoal  powder,  after  the  mixture  is  intro- 
duced into  the  tube.  The  flame  of  a  Epirit-latnp  will  speedily 
raise  the  closed  end  of  the  tube  to  a  dull  red  heat ;  and  in  less 
than  two  minutes,  a  shining  metallic  crust  will  invest  the  upper 
side  of  the  inclined  tube,  about  half  tin  inch  from  the  flame. 
When  the  tube  is  cold,  I  shake  out  the  loose  materials  from 
the  bottom,  and  then  scrape  off  the  metallic  crust  from  its  sides 
with  a  knife.  This  saves  the  tube  for  further  use,  a  matter  of 
some  consequence  in  the  country.  By  this  process  1  have 
reduced  less  than  one-eighth,  and  even  than  one-tenth  of  a  grain 
of  aneoious  acid,  or,  as  it  is  sometimes  called,  the  white  oxide, 
to  the  metallic  state.  The  metallic  crust  afforded  by  one-tenth 
of  a  grain,  was  perfectly  distinct  to  the  naked  eye,  and  very  coa- 
spicuouB  when  a  lens  was  employed.  The  scrapings  of  the  tube 
in  this  case  glistened  strongly,  witji  a  metallic  Instre,  on  the 


.1424.]  Mr.  Bi^s  on  the  Expamion  of  Gaai.  133 

clean  blade  of  the  knife ;  and  when  six  difiereat  portions  of  this 
BubstKDce  were  projected  on  a  poker,  heated  to  a  dull  red,  each 
gave  a  distinctly  visible  white  smoke,  and  decided  alliaceous 
odour ;  altJiough  each  portion  could  only  have  contained  about 
l-78th  of  a  grain  of  the  metal. 

I  mav  add,  that  if  a  clean  knife  be  held  in  the  fumes,  a  portion 
of  a  white  powder  will  be  condensed  on  the  blade,  even  frona  the 
moat  minute  porttous  of  arsenic  which  I  have  thus  volatilized. 
I  am,  dear  Sir,  very  truly  yours, 

Thomas  Stewart  TnAiLL. 


Article  XVI. 

On  the  Expansion  of  Gases.    By  Mr.  Matthew  Biggs. 
(To  the  Editor  of  the  Aniiah  of  Philosophy.) 

DEAR  SIR,  Jan.  IS,  IBM. 

A  GENTLEMAN  Signing  himself  X.  has,  in  the  Philosophical 
Magazine  for  December,  given  some  algebraic  formulae  for  cal- 
culating the  expansion  oi  gaseous  fluids  under  increasing  tem- 
perature, which,  he  sa_j's,  prove  the  accuracy  of  certain  rules  fur 
the  same  purpose,  which  I  referred  to  in  a  paper  you  were  good 
enough  to  insert  for  me  in  the  Aiiiinh  of  Philosophy  for  Decem- 
ber, and  the  inaccuracy  of  some  which  I  proposed  to  substitute 
for  them.  It  is  so  evident  that  he  is  wrong,  that  I  had  not 
intended  to  take  any  notice  of  what  he  says,  but  having  beep 
told  that  some  answer  ought  to  be  made,  I  mayjust  observe,  that 
any  person  who  will  take  the  trouble  of  working  the  same  sum 
by  his  method,  at  one  operation  and  at  several,  may  satisfy  him- 
self that  no  dependance  whatever  is  to  be  placed  upon  it ;  thus^ 
let  100  volumes  of  gas  at  32°  he  raised  to  212°, 


100  (460  +  180) 


137-5, 


This  is  correct  according  to  Qay-Lussac  and  others. 

Mow  let  100  volumes  of  gas  at  32*  be  raised  to  212°  by  four 
several  additions  of  45", 

!°°''g,*"'  =  109-37.5, 

'""",';„"' ^"' =119-6289, 

HJ2H.&i±l=  130-8441, 

upwards  of  5^:  yolumea  more  than  the  truth ;  and  if  the  elevation 
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of  tempentura  be  supposed  to  take  place  by  additions  of  nn^ 
degrees,  it  is  clesr  that  the  error  mast  be  immense. 

The  gentleman  is  pleEis^  to  observe  at  the  close  of  his  paper, 
that  he  has  riiown  the  failure  of  my  attempt  to  correct  the  lule* 
which  have  been  given  for  making  the  aoove  calculation,  and 
that  the  one  whi^  I  have  proposed  is  not  perfectly  accurate. 
How  he  has  proved  this,  I  am  at  a  loss  to  discover ;  but  I  ima- 
gine that  whether  my  results  ere  accurate  or  not,  hit  will  form 
no  standard  by  which  tojudge  of  them. 

lam,  Sir, yours  respectfully, 

Matthew  Bicgs. 


Article  XVII. 

Account  o/*  a  neto  Mineral  Substance.    By  M.  Levy,  Esq.  MA. 
ia  the  University  of  Paris. 

(To  the  Editor  of  the  Annah  of  Philosophy.) 

DEAR  BIR,  Jan.W,  1824. 

At  the  suggestion  of  Mr.  Heuland,  I  propose  to  give  the  name 

of  Bucklandite  (in  honour  ofthe  celebrated  Professor  of  Oxford), 

to  a  mineral  substance,  the   crystallographical  characters   of 

which  I  find  to  differ  from  any  hitherto  described. 

I  have  observed  this  new  miueral  upon  a  specimen  belonging 
to  Mr.  Turner's  collection ;  it  was  placed  with  the  pyroxenes,  to 
which  substance  it  has  a  great  resemblance  of  form  and  external 


Fig.  I. 


Kj.!. 

Vrf' 

i    "» 

M 

— ^^  i 

y  "«'\l 

r.g.3. 


characters.  It  occurs  in  small  ciystals  represented  by  figs.  2 
and  3  ;  their  colour  is  brown,  nearly  black,  and  they  are  opaque. 
They  easily  scratch  glass,  and  appear  to  me  to  be  much  naraer 
than  pyroxene.  I  could  not  find  any  cleavage  parallel  to  the 
witankt  planes  of  the  crystals,  Dor  in  any  other  (lirectt<».    The 
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spooifio  gntity  and  walrsiii  I  cb&not  give  urithont  «pt)3iiig  the 
epftciaeti,  bcCBUe  b  lumtuent  quKnlity  of  tbe  sobfttUM  cOUld 
not  be  detached  (br  the  purpme  of  experituent. 

From  flg».  3  aod  3,  it  u  oorioiu  that  the  fWnM  of  the  cryittk 
vhtdi  they  repreeent  may  be  d«rived  front  e^  oblit^ue  rhonriiic 

fnisOt,  and  that  by  usuming  the  flteee  I  have  tDaiked  M  aa  tb« 
ateral  pluiea  of  the  primitLTe,  aad  that  taarked  P  as  the  hue, 
all  the  others  will  be  tlie  result  of  simple  lawB  of  decremebts.  Ak 
oblique  rhombic  priBm  may,  therefore,  be  fwsuiAed  U  the  ^mi- 
tive  form  of  this  substance;  but  to  the  same  class  of  prisms 
belongs  ftlsD  the  primitive  form  of  pyroxeoe ;  it  remaios,  there- 
^K,  to  exaooine  whethsr  thoee  two  prinoitite  fbnbB  are  cooDccted 
by  any  simple  mode  of  derivation ;  and  first,  in  order  to  give 
greater  weight  to  the  result  of  this  inveStigfttidn,  It  is  aecesfta^  to 
mentiDa  thatalthouch  most  of  the  cryBttds  hate  theirfhcedo^Sred 
with  a  greyish  earthv  substabce,  which  i^nd^r  them  utlftt  to  bb 
measured  by  the  reflecting  gotiiotiieter,  it  ia,  however,  pcA^ble 
to  measure  some  of  the  inci&nces  by  that  means,  by  rubbing  <^ 
previously  the  earthy  matter  which  covers  the  planes. 

If  the  crystal  represented  by  fig.  2,  is  derived  from  the  primi* 
tive  of  pyroxene,  the  faces  marked  o  and  A'  must  he  either  the 
results  of  decrements  upon  the  dbgles  a  and  o  of  the  primitive, 
or  the  one  being  the  result  of  such  a  decrement,  the  other  must 
be  the  bBse  of  the  primitive,  or  the  fac4  which  replace*  the  edge 
h,  and  is  the  result  of  a  decrement  bjr  one  row  upon  that  ddge. 
Now  Ut  ft  be  the  law  of  decrements,  whieh  wouldptodaofe  upon 
the  angle  a  of  the  primitive  of  pyA>xene  a  face  eOrniBponding  to 
one  of  the  two  faces  p  and  A',  fig.  3,  and  ft'  the  law  Which  v^uld 
produce  the  other  upon  the  angle  o,  let  h  be  the  lateral  edge  of 
the  primitive  of  pyroxene  1,  being  the  oblique  diagonal  of  the 
baae.  Let  a  represent  the  angle  of  the  base  of  the  priBiitite  of 
pyroxene  with  the  edge  A,  and  let  |3  equal  the  angle  ef  At  two 
faees^  and  h\  fig.  2  ;  uiat  is  to  say,  equal  to  (a',  tf")-  Thiathe 
following  formoui  will  easily  be  found  : 

Tang,  (a',  o")  =  tang.  |3  =-  ,^  t^'J^!^!;'*..,- 

Now,  if  in  this  formula  the  atimerioal  values  of  A,  a,  j9,  corre- 
■poading  to  the  particular  case  We  are  considering,  ai^  sabsti- 
tated,  it  will  be  found  that  no  simple  Talues  of  n  and  n'  oab 
aatiaiy  the  equation,  nor  could  any  simple  value  he  obtained  for 
the  one  if  the  other  was  supposed  to  be  equal  to  nodiing,  Or 
infloity  ;  that  is  to  savt  if  one  of  the  fhces  p  or  A',  fig.  2,  Wae 
aopposed  to  be  parallel  to  the  edge  A  of  the  primitive  of  pyrox- 
ene, or  to  the  base  of  the  same  form.  It  appear^,  therefore,  that 
this  sobstaiioe  does  not  belong  to  pyroxene ;  the  only  other  Va- 
nefal  to  which  it  bears  some  analogy  is  ampbibole,  but  this  last 
•tibstaiie*  deavea  always  very  easiTy  parallel  to  tfae  latertd  planes 
of  the  primitive,  and  besides  it  might  be  pi'oved  that  their  forma 
Me  ituHnnpatit^ibtfaeKuas  Wftyas  It  has  been  done  forpytazeue. 
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From  the  measurenienta  I  have  taken,  which  very  nearly  Sigiee 
with  those  Mr.  W,  Phillips  was  (o  kind  as  to  take  upon  a  small 
crystal  I  gave  him  of  this  aubBtance,  I  am  led  to  take  for  the  pri- 
.ifaitive  form,  an  oblique  ihombic  prism  in  which  the  two  lateral 
planes  are  incUned  to  each  other  at  an  .angle  of  70*^  40',  the  base 
upon  either  of  the  lateral  planes  at  an  angle  of  1 03°  66',  and  in 
which  tije  ratio  of  one  side  of  the  base  to  the  lateral  edge  is 
nearly  100  to  97. 

The  other  incidences  are, 

■      (IS,  A')  =  125°  20)  (p,  e')  =  121°  30'  (p,  b')  =  QSMC 
.     (p,  A')  =  114"  55)  (p,  a*)  -  99°  41'  (m,  6*)  =  160"  24' 

These  crystals  are  accompanied  by  large  green  opaque  crystals 
of  BcapoHte,  lamellary  black  hornblend,  and  flesh-coloured  lami- 
,nary  carbonate  of  lime.  The  specimen  comes  from  the  mine 
Neskiel,  near  Arendal,  in  Norway. 
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Correctiom  in  Sight  Aicension  of  37  Start  of  the  Greenwich 
Catalogue,  together  with  an  Inquiru  how  far  it  would  be  advt' 
sabU  taat  the  Dai/y  Corrections  in  R.A.  and  North  Polar  Dist- 
ance of  the  46  Zero  Stars  should  be  computed  Annually  at  the 
JPublu  Expence.  By  James  South,  FRS. 
iCmctudedJhmt  p.  46.) 

'  Having  in  the  former  ^art  of  ^is  paper  asserted,  that  the 

.corrections  in  right  ascension  of  the  pnncipal  fixed  stars,  can- 
not be  obtaiuea  piece-meal  without  considerable  trouble,  and 
occasional  error,  we  will  now  see  how  far  the  procuring  correc- 
tions in  polar  distance,  is  subject  to  similar  inconveniences ;  in 
doii^  this,  we  will  accompany  the  practical  astronomer,  first 

.into  the  observatory,  secondly  into  the  computing  room. 

llie  instrument  commonly  employed  for   determining  polar 

^distances,  is  a  telescope  attached  firmly  to  a  graduated  circle, 
and  by  means  of  micrometer  microscopes  placed  opposite  various 
parts  of  its  divided  limb,  the  errors  of  eccentricity,  division,  and 
partial  expansion,  are  ei^er  destroyed,  or  rendered  almost  insen- 

.sible.  The  observations  are  generally  conducted  in  the  meri- 
dian, and  are  extremely  simple,  consisting  only  in  the  accurate 
bisection  of  the  star,  by  the  horizontal  wire,  situate  in  the  focus 
of  the  object  glass ;  this  done,  the  dilFerent  microscopes  are  read 

.off,  and  the  mean  gives  the  observed  polar  distance  of  the 
star. 

To  this,  huwever,  corrections  must  be  applied;  general^  fox 
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refraction,  and  always  for  aberration,  lunar  nutation,  solar  nuta- 
tion, and  variation,  ere  the  indes  error  of  the  instmment  can  be 
found,  by  a  single  zero  star ;  and  in  proportion  as  many,  or  few 
of  these  stars  are  observed,  will  the  index  error  be  well,  or  ill 
determined ;  and  the  importance  of  its  being  accurately  ascer- 
tained cannot,  perhaps,  be  rendered  more  evident  than  ny  stat- 
ing, that  index  error  is  to  observations  with  the  circle,  what  the 
clock's  error  is,  to  observations  with  the  transit  inslrument.  But 
lest  I  should  he  suspected  of  exaggerating  the  difficulties  of  pro- 
curing, either  the  corrections  in  right  ascension,  or  those  of 
polar  distance,  I  will  here  present  the  reader  with  a  specimen  of 
each. 

Greenwich  Qbitnatiotufor  1821,  Nov.  27. 

a.  Lyrffi. 

Observed  right  ascension 18"  30'  46-33" 

Observed  polar  distance 51°  21'  SS-g" 

Barometer 39-54  iiidtes.- 

Thermometer 46* 

Corrtctionfor  Right  Atcention. 

Equation  for  aberration,  precession,  and  solar  inequality  of 
precession. 

By  Maskelyne's  Table  17,  colnnm  «  Lyrea,  Nov.  26  = +0'38'' 
Dec.    6  =  +0-30 

Therefore  diflF.  for  10  day* =  -0-08" 

And  diff. fori  day =-0008 

The  equation,  therefore,  for  Nov.  27  will  he  +  0-38"  —  0-008" 
=  +  0-372". 

Equation  for  Nutation. 

By  reference  to  the  Nautical  Almanac,  and  by  the  help  of  a 
little  calculation,  Uie  place  ef  the  moon's  node  on  Nov.  27,  is 
10-  29*  33'. 

By  Maskelyne's  Table  18,  column  <x  Lyrw  10*  20*  =  +0*41'' 

'        •'  u   0  =  +  o-au 

Therefore  diff.  for  iO  degrees . . . .  =  —0- 1 1" 

And  diff.  for  25  mhiutes =  -0-005 

Now  —  0-11"  -  0-005"  =  -  0-105". 

Equation,  therefore,  for  lO-S'SS'  =  +  0-41"  —  0-105"  «■ 
+  0^306" ;  and  +  0-372"  +  0-306"  =  +  0-677"  =  tbe  co*- 
rection  required. 

D„l,:.cbyGX>OQlc 
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"    Mean  RA  of  «  Lyra.  Jan.  1821 =  IS"-  SO*  52-92" 

Correction  for  Not.  27 a  +  0-68 

Apparent  right  ascension r=  18    30    53>60 

Omrred  right  ucension =18    30    40>33 

Clock'asnroT .« <.,..  ^  -  7-27 

CorrecHonfor  North  Polar  Distance^ 
Equation  fbr  reftaction. 
Greenwich  obaerv,  1812,  p.  251,  log.  mean  rerractioo>  =  l'1126l 
1811,  p.  VI.  +log.  of  bar.  29-64, 

and  therm.  46*  =5 000347 

Log.  of  true  refraction  K    1-11608 

True  refraction  =  13-05". 

Equation /or  Aberration. 
Sun's  loiuptude  by  Kauticat  Almanac  for  Nov.  27  *  8*     4°  58' 
Gr.  obs.  1813,  p.  260,  column  a,  Lyrsc  to  be  added  6 

Sun's  long,  at  the  time  of  the  tmnsit  of  «  Lyre.  =  8      5      4 
Annual  number  for  aberrUion  obs.  1812,  p.  251  =  6      5    26 

Diff.  taken  so  that  it  may  be  less  than  6  signs  ..si    29    38 

Log.  cosine ; =  9-7037 

Or,  obs.  1612,  p.  251  +  log.  max.  of  abemUon.  >ei  1-2623 

Lc^.  of  aberration =0-9560 

Aberration  =  —  '9-04''.  The  sign  is  negative,  because  the 
difference  between  the  son's  longitude  and  the  annual  number  for 
aberralion  is  lets  tban  3  signs.  This  sign  is  to  be  applied  to 
reduce  themean  N.  P.  I>.  to  the  apparent. 

Equation  for  Lunat  Nvtation. 

Aight  ascension  of  a  Lyne  in  space =    9*     7°  44' 

Longitude  of  the  moon'^8  node =  10    29    35 

Hignt  ascension  —  long,  moon's  node =  10      8      9 

Bight  ascension  +  long,  moon's  node    =    8      7     19 

Oreenw.  obs.  f  8-34"8iB.  (AR  —  long.  J'node)  =  —  6'56" 
1812,  p.  340. 11-20  Bin.  (AR  +  long,  i'node)  =  -  1-10 

Lunar  nutation  =  —  7-66".  This  sign  is  to  be  applied  to 
reduce  the  apparent  to  the  mean  N.  P.  D. 

Equation  for  Solar  Nutation. 
Gr.obt.  1813,  p.  26^  col.  a  Lyne  equation  for  Not.  26» -0-22" 
Dec.    6b -0-37 

DiqitlzscbyGOOqlC 
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Hence  diff.  for  10  days =  +  0-I5" 

And  diff.  for  1  day =r  +  O-OIS 

The  equation,  therefore,  for  Nor.  27  =s  —  0-236".    The  siga 
is  to  reduce  mean  to  apparent  N.  P.  D. 

Equation  for  Variation. 

Gr.  obs.  1813,  p.  260,  equation  for  Nov.  26 =  +  2-71'' 

Dec.    6 =   +  2-78 

Hence  diff.  for  10  days =  +  O^T' 

And  diff.  for  1  day «       0-007 

The  equation,  therefore,  for  Nov.  27  s»  +  2-717".    This  aign 
is  to  reduce  the  observed  N.  P.  D.  to  the  mean. 

Hence  the  correction  for  N.  P.  D.  is    +  13.05"  +  9-04" 
-  7-66"  +  0-235"  +  2-717"  =  +  17*382". 

Observed  N.  P.  D «  51°  21'  33-9" 

Correction »  +  17-382 


Apparent  N.P.D =  51     21     51-282 

Mean  N.  P.  D.  Jan.  1 =  61    22    37-2 


On  inspecting  these  calculations,  remembering  that  they  alone 
refer  to  observations  of  a  single  star  on  a  particular  day,  aod 
aware  that  similar  are  needed  for  every  zero  star,  as  often  as  it  ia 
observed,  few  I  apprehend  wilt  be  ^und  to  dispute  the  point* 
that  corrections  in  right  ascension,  and  north  polar  distaocet 
cannot  be  procured  at  the  JiWo^wanttRgfAnn,  without  frequent 
error,  and  disguBting  labour. 

Proceed  we  now  to  investigate  the  nature,  and  estent  of  thA 
advantages,  which  woold  result,  were  we  but  suited  anntiaUy 
with  a  publication  containing  the  daily  corrections  of  the  46  zero 
stats.  These  would  be  comprised,  in  the  equality  upon  which 
it  would  place  the  British,  with  the  foreign  observer — in  the 
inducements  which  it  would  hdd  out,  to  the  study  of  practical 
astronomy — in  die  comparative  ease  with  which  it  would  enable 
astronomers  employed  on  scientific  miBSions,  to  obtain  ascnmtA 
astronomical  observaUons — in  the  facilities  which  it  would  aflbrd 
ua  iu  the  examination  of  published  observations— -in  the  snperiut 
accuracv  with  which  our  most  important  observations  would  be 
reduced;  and  laatly,  in  the  immense  labonr  which  vronM  be 
saved.    We  wiQ  consider  them  in  order. 

1 .  As  to  the  equality  to  which  it  would  rmse  the  British  with  the 
foreign  observer. — On  the  continent  by  the  industry  of  a  Danish 
astronomer,  and  by  the  aid  of  the  Danish  government,  the  apjpm- 
rent  places  of  the  46  zero  stars  for  every  tenUi  day  of  the  year,hare 
been  pubtiabedanauallyeDow  tune  pest;  bat  as  ttie  suten  pfaeet 
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employed  at  onr  Royal  Observatory,  are  tiot  therein  used  ;  and 
as  the  corrections  themselves  do  not  exactly  accord  with  those 
obtained  from  Maskelyne's,  or  Pond's  tables,  the  work  to  as  is 
rendered  comparatively  of  litde  value;  added  to  this  also,  it  has 
never  found  its  way  into  this  countn',  till  many  months  of  its 
year  have  elapsed.  When,  however,  it  has  arrived,  1  believe  it 
has  been  employed  by  some,  on  the  principle  thatany  assistance 
was  better  than  none.  But  let  it  come  as  it  may,  sooner  or 
later,  itVrt  accords  with  the  general  scieittijic  spirit  of  the  British 
government,  to  allow  its  astronomers  to  feel  indebted  for  any 
standard  tables,  to  the  labour  o[  any  foreign  individual,  or  to  the 
generositjf  o/'artu  nation  upon  earth. 

As  to  the  inducements  which  it  would  bold  out  to  the  study 
of  practical  astronomy ; — that  practical  astronomy  labours  nnder 
mere  disadvantages,  than  any  other  pursuit,  few  I  believe  will 
deny ;  the  expeuce  of  procuring  instruments,  the  trouble  in.  ■ 
using  Uiem,  the  uncertainty  through  capricious  weather,  of  being 
able  to  use  them  when  we  wish  ;  the  time  (namely  the  night) 
when  atone  they  can  be  employed  to  the  greatest  advantage ;  the 
sacrifices  of  the  amusements,  either  of  fancy,  or  of  fashion, 
which  a  close  attention  to  their  use  naturally  entails  upon  us  ; 
the  recollection,  that  while  the  labourers  in  other  departments 
of  science  are  frequently  rewarded  by  some  brillianl  discovery, 
we  "  cast  our  bread  upon  the  waters,  expecting  not  to  see  it  for 
many  days,"  are  powerful  preventives  to  the  general  cultivation 
of  practical  astronomy  ;  but  when  in  addition  to  these,  it  it  felt, 
that  the  pleasures  of  observing  are  only  preparatory  to  the 
labours  of  computing;  known  that  more  observations  can  be 
procured  in  One  night,  than  can  be  reduced  during  the  succeed- 
utgdayi  Frmemfreret^  that  unreduced  observations  are  of  no  use;* 
then  I  say  it  is  astonishing,  not  that  we  have  so  few,  but  that  we 
have  any  private  observers  at  all ;  and  well  do  I  know,  that  many 
t[Ood  instruments  are  now  lying  idle,  which  if  the  auxiliary 
uloded  to  were  afforded,  would  be  immediately  employed.  But, 
perhaps,  some  will  say,  private  observers  are  unworthy  of  consi- 
aenition.t  If  any  such  there  be,  I  would  remind  them,  that  a 
Jirivate  observer  at  Wanstead,  discovered  the  aberration  of  hght ; 
and  bat  for  the  labours  of  a  private  observer  at  Westbnry,  the 
Greenwich  mural  quadrant  would  probably,  at  the  pr^ent 
hioment,  be  distributing  its  inaccuracies  to  the  astronomers  of 
Europe,  and  the  world. 

*  IMmnxa  hnt  occnired  in  vhi^  tuch  >  mus  of  uniedaced  obscrvBdalii  has  *ccn- 
mulaud,  th*t  the  Dbsitv((b>st>e«n  iDduced  to  sbindcHi  fartheT  obaecvatuHisi  knowing 
that  he  had  b;  him  ilrady,  more  than  he  could  cipecc  to  icduce  during  hin  life ;  acd 
tin  A  recent  occaaion,  a  distinf^uiahcd  HSDaDouiter  ww,  under  such  a  feeling,  impelled  to 
liMt  with  his  iDMnincnt.  Thus  has  practical  astyonomj  lost  oae  (NT  its  Qiost  indus- 
trtaui  calllfMon  in  the  letiieiiient  of  itir.  Oromnbiidge.  Ic  will,  faDW«vei,  be  sonu 
ntis&ctian  to  know,  thai  hii  obietvatiiHis,  irDm  90,000  to  30,000  m  annibei,  wre  at  the 
pttient  time  being  ledneed  at  the  piitfic  expeact! 

Gooi^lc 
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As  to  the  comparative  ease  with  which  it  wodd  enable  Mtn><- 
Bomera  employed  on  scientific  misBiona,  to  obtain  accurate 
aBUxinotnical  ODservationB ;— greatly  to  the  credit  of  the  Britidl 
gOTernmeot,  it  has  of  late  years  tiansmitted  to  distant  j>art8  of 
tiie  globe,  several  distinguished  men,  for  various  scientific  pur- 
poses ;  the  period  which  from  some  cause  or  other,  they  can 
remain  at  the  same  station  being  generally  short,  any  thing 
which  would  enable  them  to  multiply  observations,  or  to  confer 
accuracy  on  those  made,  would  prove  highltf  valuable.  At  home, 
surrounded  by  all  the  paraphernalia  for  reducing  observatioDB* 
we  have  shown  that  the  drudgery  is  hardly  tolerable  ;  how  raich 
more  severely  then  must  it  be  felt  by  the  travelling  astronoDier^ 
whose  situation  denies  him  these  advantages :  his  observatiou 
are  purely  differential,  having  the  Greenwich  stars  as  poiats  of 
departure :  grant  him,  therefore,  the  daily  corrections  of  them, 
and  his  labours,  instead  of  being  protracted,  would  terminate, 
almost. as  soon,  as  the  observations  are  completed. 

As  to  the  facilities  which  it  would  afford  to  the  examioatim 
of  published  obsLrvatious ; — on  this  head  I  would  dilate  a  little  ; 
and  much  as  I  respect  the  Greeuwich  observations,  I  would  with 
becoming  deference  suggest,  that  some  alterations  be  made  in 
the  printed  copies ;  whereby  the  invaluable  data  which  they 
furnish,  may  more  readily  be  converted  to  immediate  use.  For 
the  right  ascension  observations,  I  would  propose  the  inseitioa 
of  a  column  immediately  after  that  which  contains  the  mean 
transit,  in  which  should  be  presented  the  clock's  error  by  each 
observed  zero  star;  so  would  the  position  of  the  instrument,  with 
regard  to  the  meridian,  be  instantly  seen,  although  superior  and 
imerior  transits,  of  the  same  circumpolar  stars,  through  unpro- 
pitious  weather,  may  not  have  been  procured.  Were  also  the 
.clock's  daily  rate  computed  from  consecutive  clock's  errors,  by 
the  same  stars  in  lieu  of  consecutive  transits  of  the  same  stars, 
increased  accuracy  would  be  the  result.  For  the  observations 
of  polar  distance,  two  additional  columns  would  be  desirable; 
one  appropriated  to  the  correction  for  barometer  and  thermome- 
ter, tne  other  wbereiu  the  index  error,  as  found  by  each  star, 
might  be  entered  in  the  same  manner  as  was  hinted  at  for  the 
clock's  error ;  and  at  the  end  .of  each  day's  work,  the  nuan 
index  error  should  be  inserted,  so  that  a  person,  wanting  the 

Eolar  distance  of  any  comet,  or  planet,  might  easily  arrive. at  it 
y  applying  to  its  oliEerved  place  corrected  for  refraction,  the 
necessary  equation  for  index  error.  If  also  the  apparent  diame- 
ter  of  the  planet,  as  observed  with  the  micrometer  Here«aab^ 
joined,  it  would,  1  think,  be  an  improvement.  Observation! 
thus  published  would,  witli  the  assistance  of  the  daiiif  correctiom, 
be  readily  examined,  and  occasional  errors,  however  trivial, 
would  promptly  be  discovered ;  hut  without  such  an  arrange- 
ment, or  such  an  aid,  the  labour  of  wading  through  a  mass  of 
observations  of  zero  stars  alone,  is  such  that  few  ipdiyidut^s 
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would  lUok  of  nndertakiag  it.  I  bare  dwelt  n^aa  tbii  mbject, 
fron  an.  c^moiod  (perhaps  a  fooli^  one)  I  entertain,  that  mocli  of 
the  dU&rences  between  Dr.  BriniUey'a  and  Mr.  Pond't  oota^ 
logQM,  may  originate  not  in  the  obseiratiotw  tbemBelns,  bat  in 
the  manner  in  imich  those  obMrvations  may  be  redaced. 

At  to  the  superior  acuuracy  with  which  our  most  important 
obMrvations  would  be  reduced ;— corrections  compoted  at  the  tinM 
nmsta/iMiy  be  liable  to  error  ;butif  taken  from  tables,  tiie  seen- 
raoj  of  wluoh  is  well  established,  this  source  of  mischief  must  be 
•nuiided. 

Las%,  as  to  the  labour  which  the  published  cometitMis 
would  save ; — this,  perfa^s,  it  woald  be  difficult  precisely  to 
aaccatain.  In  a  fiHiner  part  of  this  paper,  it  has  been  said,  that 
three  minntes  would  be  required  fw  obtaining  the  corrections  of 
aautglestar,  in  right  aaeeD9i<m  only;  and  I  think  those  of  north 
poiar  distance  cannot  be  procnred  in  less  than  tweWe;  so  that 
fifteen  minutes  will  be  spent  in  getting  both  correcbons.  Now 
it  is  not  too  much  to  say,  that  20  zoto  stars  may  be  observed 
daily^  in  ^ood  obaerving  weather;  and  supposing  90  such  days 
to  oceor  m  the  year,  450  hours  will  be  consumed  in  obtaining 
coirtctioiM,  which  were  they  published  annually,  might  be 
appruariated  to  aome  useful  purpose.  This,  however,  would  be 
the  labour  saved  at  one  observatory  only,  say  at  Greenwi^ ;  but 
there  are  other  (^wervatories,  where  as  well  as  at  Greenwich,  the 
adrantagea  woukl  be  felt ;  some  dependent  upon  Govenrntent ; 
lome  beloDging  to  public  bodies  ;  and  others,  the  propw^  of 
private  iodividnals;  that  we  may  form  something  bke  an  esti- 
mat^  €if  the  aggregate  benefit,  let  us  enumerate  the  prineipal 
ones.  Connected  with  Government,  we  bare  the  observatones 
at  the  CuK,  at  Kew,  at  Portsmouth,  and  at  Bagshot.  Belmw^ 
ing  to  puolic  bodies,  we  have  the  observatories  at  Madras,  at 
DuUin,  and  at  Oxford.  As  property  of  private  individuals,  the 
observatoriea  of  Coi.  Beaufoy,  and  oir  Thomas  Brisbane ;  of  the 
BcT.  Mr.  Catton,  and  Mr.  Co<^>er ;  of  the  Rev.  Mr.  Uvaua,  and 
liajor  Kater ;  of  the  Rev.  Dr.  Pearson  and  Mr.  Sheepshanks'. 
He,  thcrefiHe,  who  can  dimbt  that  an  immensity  of  labour  woi^ 
be  nved  by  published  corrections  may  be  su^^Ktsed  able  to 
doubt  idmost  hia  own  existence. 

Now  as  to  the  expence  of  procuring  the  puUication  is  ques- 
tioa.  At  present  the  apparent  places*  of  24  of  the  Greenwich 
atsra  for  every  10th  day  ofthe  year,  are  published  by  the  Board  of 
Ii— gitmie ;  so  that  the  correctioits  for  only  20,t  remain  to  he  pur- 
ohaaed.  What  the  Comnissiosers  may  pay  for  those  ofthe  24, 1 
kaofr  not;  but  1  well  know  that  daily  corrections  in  right  asceo- 
aion  and  n(Hth  polar  distance  of  the  46  stars  for  one  year  may  be 

*  1W  cometiaH  are  pMfaiUe  t»tbe  warait  pli 
to  W  th*  niMix  place*  &vaitheUutt  dtteinunadoiu. 

■f  Tin  tveiUn  ot  a  Libm,  uid  the  two  of  a  CitgaieDna,  Kquin  onlf  tbat  dke  CM 
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•nlouhtad  hy  on«  computer  ftir  forty  poiindt :  it  u  not  likeWf 
^mrnSarm,  to  be  fai  trout  comet,  if  we  uy  ti)»t  fn  forty  'pouaw 
MOW  tb»B  an  at  presmot  expended,  the  deily  oorreotioin  might 
beprocimd,  doae  by  tvo  t^arate  compntArs,  ««d  oooMqiieimy 
entitled  to  every  possible  ooDfideBoe. 

Uanng  ahowa  what  wonld  be  the  bencAfai  which  wo«U  reealt 
fron  rach  a  publication  ;  havii^  pretty  well  uoertaiaed  what 
would  be  the  ezpenoe  of  proconng  it ;  it  only  reuaiBS  to  see, 
how  fer  the  former  ate  eqiuvalent  to  the  latter : — the  taak  ie  easy. 
To  place  the  Biitiah  obeerver  on  an  eqoal  footing  with  tte 
foreign,  ie  worth  lometkimf  t-'-to  induce  indtvidaalB  to  the  stndy 
ef  practical  aatronomy,  ii  surely  worth  mmetkiHg  :-^U>  enable 
tcavaUing  astroooBwrs  to  naltiply  obaco^atitHiSj  and  to  pn>Te  the 
accuracy  of  those  they  make,  is  certainly  worth  mmfiningf—iM 
aiSbrd  feulitaet  to  the  examination  of  pnbhsbed  observatMrns,  is 
Amttieu  wctfth  aometkimg: — to  entail  aeooncy  in  the  redaction  of 
the  moat  important  obtemtioos,  is  MMquettiowiUif  worth  aome* 
tkingi—uad  to  aare  an  iocnflfHity  of  labour  is  im^aputabiy  wrath 
aometkiaf^.  What  may  be  the  imdividual  ralue  of  the  advantages 
just  enumerated,  it  is  needless  to  inquire ;  but  taken  enlUetivtlif, 
I  hesitate  not  to  say,  thatitis  eqoivalmt  at  least  to  fmfiiMi  tht 
turn  which  need  be  spent  in  procwiMg  it. 

Heoce  I  can  come  to  the  eoaelusion,  "  Thai  tht  daiif  eorrtc- 
tioni  iH  r^kt  mMcauio»  atui  worth  velar  diitMMee  of  Ihg  46  xen 
Mart,  sbould  btfubSMked  atatualfy  at  tht  ptAHc  ttp€tK*," 

MhJkmmntnH,  Jam. »,  1894.  JaKES  SouTH. 
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ANAtTSBs  OP  Books. 


Philosophical  TraMiastioBi  of  thg  Soval  Soctety  of  I^tmdon,  fm 
1823.     Part  71. 

XVI.  Aik  Ata»Aak  o/'aa  Apparataa  tm  a  ptcijiar  Cautruclwit 
An*  p«Tformits  Slectromagnttie  Esftrimi^a,  By  W.  H.  Pepys, 
£8(1.  FRS^-(See  Auumh,  N.  &  v.  392.) 

XVII.  Ok  the  Coadtntttlioit  c^'tevtral  Gates  itda  Uamids.  By 
M.  Faraday,  Chemical  Assistant  ia  the  Royal  imtitntion. 
CoBununicated  by  Sir  H.  Davy.  (Seethepresentnumber^p.  S6.) 

XVIIi.  Om  the  A^licatioM  ^'  Liquid»yor»ed  hy  thi  tJWm- 
mtioM  of  Gaaea  as  mtchankal  AgeMs.  Bv  Sir  Humphry  Davy, 
a.rt.I'K«.HS. 

"  The  elasticity  of  vapours  in  contact  with  t^e  hflmids  from 
wkidi  thflv  are  pradnoed  na^r  high  presBures  by  hign  tanpera- 
tNiea^  auck  as  thoM  of  aioohol  ai^  water,"  obswves  tka  PreM* 
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flent,  after  idBleiprefotoiy  remarics,  "  is  known  to  incivase  in  a 
much  highei  ratio  than  the  arithmetical  one  of  the  temperature ; 
but  the  exact  law  ia  not  yet  detemiDed ;  and  the  result  ia 
a  complicated  one,  and  depends  upon  circumBtancea  which 
require  to  be  ascertained  by  experiment.  Thus  the  ratio  of  the 
dutic  force,  dependent  upon  pressure,  is  to  be  combined  with 
that  of  the  expansive  force  dependent  upon  temperature ;  and 
the  neater  loss. of  rodiant  heat  at  high  temperatures,  and  the 
deTOopeinent  of  ktent  heat  in  compression,  and  the  necessity 
forita  reabsorption  in  expansion  (as  the  rationale  of  the  subject 
is  at  present  underatood)  vaunt  awaken  some  doubts  as  to  the 
economical  results  to  be  obtained  by  employing  the  steam  of 
water  under  very,  great  pressures,  and  at  very  elevated  temper- 
atuies. 

"  No  such  doubts,  however,  can  arise  with  respect  to  the  use 
of  such  liquids,  as  require  for  their  existence  even  a  compression 
equal  to  that  of  the  weight  of  30  or  40  atmospheres  :  and  where 
common  temperatures,  or  slight  elevations  of  them,  are  sufficient 
to  produce  an  immense  elastic  force.;  and  when  the  principal 
question  to  be  discussed  is  whether  the  effect  of  mechanical 
motion  is  to  be  most  easily  produced  by  an  increase  or  diminu- 
tion of  heat  by  artificial  means. 

"  With  the  assistance  of  Mr.  Faraday  I  have  made  some 
experiments  on  this  subject,  and  the  results  have  answered  mv 
most  fauguine  expectations.  Sulphuretted  hydrogen,  which 
coodenses  readilv  at  3°  Fahr.  under  a  pressure  equal  to  that 
which  balances  tne  elastic  force  of  an  atmosphere  compressed 
to  -jif,  had  its  elastic  force  increased  so  as  to  equal  that  of  an 
atmosphere  compressed  to  -i  by  an  increase  of  47"  of  temper- 
ature. Liquid  muriatic  aoid  at  3°  exerted  an  elastic  force  equi- 
valent to  that  of  an  atmosphere  compressed  to  Vc  >  '^y  ^''' 
increase  of  22°,  it  gained  en  elastic  force  equivalent  to  that  of 
an  atmosphere  compressed  to  Vr  J  and  by  a  further  addition 
of  26^,  an  elastic  force  equivalent  to  that  of  air  condensed  to 
V«r  of  its  primitive  volume.  These  esperiments  were  made  in 
thick  glass  tubes  hermetically  sealed.  The  degree  of  pressure 
was  estimated  by  the  change  of  volume  of  air  confined  by  mer- 
cury in  a  spiall  graduated  gage,  and  placed  in  a  part  of  the  tube 
exposed  to  the  atmosphere,  and  the  temperatures  were  dimi- 
Qtthed  from  the  degree  at  which  the  gage  was  introduced,  i.  e. 
the  atmoapheric  temperature  by  freezing  mixtures ;  so  that  the 
temperature  of  the  air  within  tlie  gage  could  not  be  considerably 
altered  ;  and  as  the  elastic  fluid  surrounding  the  gage  must  have 
bad  a  higher  temperature  than  the  condensed  fluid,  the  diminu- 
tion of  the  elastic  force  of  the  vapour  from  the  fluids  cannot  be 
ccmaidered  as  overrated. 

.  "  From  the  immense  differences  between  the  increase  of  elastic 
forpe  in  gaaes  under  hi^  and  low  pressures,  by  similar  jncre.- 
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meats  of  temperature,  there  citu  be  do  doubt  tbat  thedeniBerthe 
▼apour,  or  the  more  difficult  of  condensatioii  the  gat,  the  greater 
will  be  its  power  uoder  changes  of  temperature  as  a  mechanic^ 
agent:  thus  carbonic  acid  will  be  much  more  powerful  than 
muriatic  acid.  In  the  only  experiment  which  has  been  tried 
upon  it,  its  force  was  found  to  be  nearly  equal  to  that  of  air 
compressed  to  -^  at  12°  F.  and  of  air  compressed  to  V^  at 
32°,  making  an  increase  equal  to  the  weight  of  llj  atmosplieree 
by  an  increase  of  20  of  temperature ;  and  this  immense  elastic 
force  of  36  atmospheres  being  exerted  at  the  freezing  point  of 
water.* 

"  In  applyinir  the  condensed  gases  as  mechanical  agents  there 
will  be  some  difficulty  ;  the  materials  of  the  apparatus  must  be 
at  least  as  strong  ana  as  perfectly  joined  as  tnose  used  by  Mr. 
Perkins  in  his  high  pressure  steam  engine :  but  the  small  difier- 
ences  of  temperature  required  to  produce  an  elastic  force  equal 
to  the  pressure  of  many  atmospheres,  wilt  render  the  risk  of 
explosion  extremely  small ;  and  if  future  experiments  should 
realise  the  ^Hews  here  developed,  the  mere  difllerence  of  temperr 
ature  between  sunshine  and  shade,  and  air  and  water,  or  the 
efiects  of  evaporutioQ  from  a  moist  surface,  will  be  sufficient  to 
produce  results,  which  have  hitherto  been  obtained  only  by  a 
great  expenditure  of  fuel. 

"  I  shfdl  conclude  this  communication  by  a  few  general  ob- 
servations arising  out  of  this  inquiry. 

"  There  is  a  simple  mode  of  liquifying  the  eases,  which  at 
first  view  appears  paradoxical,  namely,  by  the  application  ofheat; 
it  consists  ID  ptacmg  them  in  one  leg  of  a  bent  sealed  tube  con- 
fiaed  by  mercury,  and  ap|:^ying  heat  to  ether,  or  alcohol,  or 
water,  in  the  other  end.  In  this  manner,  by  the  pressure  of  the 
vapour  of  ether  I  have  liquified  prussic  gas  and  sulphurous  acid 
gas,  the  only  two  on  which  I  have  made  experiments;  and  these 
gases  in  being  reproduced  occasioned  cold. 

"  There  can  be  little  doubt  that  these  general  facts  of  Uie 
condensation  of  the  gases  will  have  many  practical  appUcations. 
They  offer  easy  niethods  of  impregnating  liquids  with  carbonic 
acid  and  other  gases,  without  the  necessity  of  common  mecha- 
DtcaipresBure. 

"  They  afford  meaDs  of  producing,  great  diminutions  of  tem< 
persture,  by  the  ra|)idity  with  which  large  quantities  of.Uquids 
may  be  rena^red  aeriform  ;  and  as  compression  occasion^  similar 
•flfects  to  cold,  in  preventing  the  formation  of  elastic  iubstances, 
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there  is  graat  reason  to  believo  that  it  may  bo  BBCceuliiUy 
employedfor  the  pieaarvatioD  of  KDim&l  and  vegetable  ButtBtanCCft 
for  the  purposes  of  food." 

An  appenduc  to  this  peper  give*  the  following  statestent:—  . 

'*  In  itiTestigftting  the  laws  of  the  elastic  forces  exerted  by 
vapenn  or  gases  raised  from  liquids  by  inerease  of  temperatnie 
tmder  compression,  one  of  the  most  important  circumstances  to> 
be  considered  is  the  rate  of  Uie  expansion,  or  what  is  equiva- 
lent, of  ^edastic  force,  in  atmospheres  in  different  states  of 
density, 

"  It  has  been  shown  by  the  experiments  of  MM.  Dalton  and 
Gay>Los8ao,  that  elastic  fluids  of  very  differeut  specific  gravities 
expand  equally  by  equal  increments  of  temperature,  or,  as  it 
may  be  more  correctiy  expressed,  aopording  to  the  elucidations 
of  MM.  Dulong  and  Petit,  that  meroury  apd  air,  or  gases,  are 
equivalent  in  their  expansions  for  any  number  of  degrees  in  the 
thermometrical  scale  between  the  freezing  and  boiling  points  of 
water ;  and  the  early  researches  of  M.  Amontons  seemed  to  show 
that  the  increase  of  the  spring  or  elastic  force  of  air  by  increasa 
of  temperature,  was  in  tho  direct  ratio  of  its  density.  I  am  not 
however  acquainted  with  any  direct  researches  upon  Uie  changes 
of  volume  produoed  in  gases  in  very  different  states  of  aondenr 
sation  and  rarefaction  by  changes  of  temperature,  and  thq 
importance  of  the  inquiry,  in  relation  to  the  subject  of  my  last 
communication  to  the  Society,  induced  me  to  undertaka  tha 
following  experiments. 

"  Dry  atmospherical  air  was  included  in  a  tube  by  mercnry, 
and  its  temperature  raised  from  32°  Fahr.  to  212°,  and  its  expan> 
sioB  aecuratelv  marked.  The  same  volumes  of  air,  but  of  dmible 
and  of  more  tnan  triple  the  density  under  a  pressure  of  30  and 
65  inches  of  mercury,  were  treated  in  the  saise  manner,  and  in 
the  same  tubes ;  anq  when  the  necessary  eorreotions  were  mada 
for  the  di&erence  of  pressure  of  the  removed  colan)o  of  mercury, 
it  was  found  that  the  expansions  were  exactly  the  same. 

"  Aq  apparatus  was  constracl.ed,  in  wbicn  the  expansions  of 
rare  air  oontioed  by  columns  of  mercury  were  examined  and 
compared  with  the  expansions  of  equal  volumes  of  air  aade* 
common  pressure ;  when  it  appeared,  that  for  an  equal  numbec 
of  degrees  of  Fahrenheit's  scale,  and  between  32°  and  212'' they 
were  precisely  equal,  whether  the  air  was  \,  ^,  or  ^  of  its  naturat 
density. 

"  Similar  experiments  were  made,  but  they  were  necessarily 
less  precise,  with  air  condensed  six  and  expanded  fifteen  times, 
with  similar  results." 

XIX,  Oh  the  Temperature  at  considerable  Depths  of  the  Carilh 
bean  Sea.  By  Capt.  Edward  Sabine,  FRS. :  in  a  Lettef 
addreaied  to  Sir  H.  Davy.— (See  Aumk,  N.  S.  v.  4f]2.) 

XX.  Letter  from  i^apt.  BmU  tialf,  RN-  (Q  C<y(.  UptST,  fojit- 
mumcating  the  Details  of  Erperiments  made  by  Um  and  J^r» 
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Heimf  Rttet,  witk  an  Imuriabk  Pradulmn ;  u  liutdoE  i  at  titf 
Galapagot  Islands  in  the  Pacifio  Qceaa,  ngap  ihe  Squatvv ;  at 
San  Blasde  CaHfomia  on  ihi  NW  Coatt of  Mimoa :  amdai  Rio 
df  Jaxeivo  la  BraMt.  With  an  Appeadiis,  eoMtaiair^  f  A«  Secmid 
JUtrits  of  Eocperimtntt  m  XwkAvi,  on  tke  S^uvt. 

'^  Aistract  i^tht  most  exact  Beiuitt  qt  emah  Station." 


stations. 

Quninatim  t'^*™'?  EHiptidtv- 

UlgtV  afBqiMt. 

Galapagis    0°32'  6"N 
San  Bias..  2i  30  25  N 
Rio 23  66  22  S 
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•0054611 
•0063431 
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Article  XX. 
proceedings  of  Phihsapkieal  Societies, 

ROyAL  80CIBTY.       . 

,  Dec.  1  {cot^inued}. — ^Wben  the  President  had  concluded  his 
address  to  the  Astronomer  Koyal,  the  Society  proceeded  to  the 
plection  of  a  Council  uid  Officers ;  and  the  following  were  der 
dared  duly  elected : — 

Of  the  Old  Covncil.^The  night  Hon.  Sir  H.  Davy,  Bart,} 
Samuel  Goodenough,  Lord  Bisnpp  of  (yariisle ;  W.  T,  Brande, 
Esq.;  Taylor  Oomhe,  Esq.;  J.  W.  broker,  Esq.;  D^mpfl 
Gilbert,  Esq.;  Charles  Hatchett,  Esq.;  Sir  Everard  Home, 
Bart.;  John'  Pond,  Saq.;  W.  H.  Wollaston,  MD.;  Thonias 
Young,  MB.  For.  Sec. 

Of  tke  New  Cownci/.— Bernard  Edward,  Duke  of  Korfblfe  j  Sir 
James  Mac  Gregor,  Bart. ;  William  Allen,  Esq. ;  Major  Thomas 
Colby ;  James  Ivory,  Esq. ;  William  Maraden,  Esq. ;  W-  G. 
Maton,  MD.;  Edward  Rudge,  Esq.;  William  Bothebj',  Esq.; 
Henry  Warhurton,  Esq. 

Pf«id*nt.~The  Right  Hon.  Sir  fl.  Davy,  Bart. 

JVmsjtrer. — Davies  Gilbert,  Esq. 

Secretaries. ~W.  T.  Brande,  E^q.  and  Taylor  Combe,  Esq. 

Dee.  U. — John  Bayley,  Esq.  and  George  Townley,  Esq. 
were  admitted  Fellows  of  the  Society;  and  MM.  Fourier  and 
Vauquelin  were  elected  Foreign  Members. 

A  paper  was  communicated,  "  On  the  Ki^ture  of  the  Acid  and 
Sdinii  Matters  usually  existinE;  in  the  Stomachs  of  A^W^ ;"  by 
WiUiam  Prout,  MD.  FRS.     " 

The  object  of  this  paper  vi'as  to  prove,  that  the  acid  usually 
fennd  Xq  '9Klst  in  the  stomach  of  animals  during  the  digestive 
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process  is  the  muriatic  acid,  and  that  the  sahne  matters  consist 
chiefly  of  the  altaliae  muriates. 

The  method  adopted  fay  the  author  to  prove  this,  was  to  digest 
the  contents  of  the  Btomach  of  arabbit,  or  other  animal,  in  dis- 
tilled water  as  long  as  they  imparted  any  thing  to  that  flnid. 
The  solution  was  Uien  divided  mto  four  equal  portions.  The 
first  of  these  was  evaporated  to  dryaess  in  its  natural  state,  and 
the  residuum  burnt,  by  which  means  the  muriatic  acid  in  union 
with  a^ni  alkali  was  ascertained.  Another  portion  was  super- 
saturated with  potash,  evaporated  to  dryness,  and  burnt  as  before, 
and  thus  the  total  quantity  of  muriatic  acid  present  determined. 
A  third  portion  was  exactly  neutralized  with  a  solution  of  potash 
of  known  strength,  which  gave  the  proportion  of Jree  acid  pre- 
sent. A  fourth  portion  was  reserved  for  miscellaneous  ex- 
periments. From  tiie  results  thus  obtained,  checked  by  others, 
the  author  was  enabled  to  ascertain  the  proportion  of  muriatic 
acid  present,  whether  in  union  with  a  fixed  or  volatile  alkali, 
or  in  an  nnsaturated  state  ;  and  the  quantity  in  the  latter  state 
was  always  foand  to  be  considerable,  and  in  some  instances 
greater  than  the  quantity  in  combination.  Dr.  Prout  obtained 
similar  results  in  different  animals,  as  well  as  in  the  human  sub- 
ject, and  in  one  instance,  from  20  ounces  of  fluid  ejected  from 
the  human  stomach,  in  a  severe  derangement  of  that  organ,  he 
fonnd  upwards  of  half  a  dram  of  muriatic  acid  of  specific  gntvity 
M60. 

The  reading  was  also  commenced  of  a  j^per,  entitled,  "  An 
Inquiry  respecting  the  supposed  Heating  Efiect  beyond  Uie  Red 
End  of  the  Spectrum ;  by  Baden  PoweD,  MA.  of  Oriel  Collie, 
Oxford :  "  communicated  by  J,  G.  Children,  Esq.  FRS.  . 

Dec.  18.— The  reading  of  Mr,  Powell's  Inquiry  wa«  con- 
cluded. 

The  primary  object  was  to  ascertain  whether  the  explanation 
of  the  invisible  heating  rays  suggested  by  Prof.  Leslie,  viz.  that 
the  effect  was  owing  to  a  concentration  of  secoridaiy  light 
reflected  from  the  clouds,  refracted  to  a  positioniust  without  the 
red  rays,  was  correct  or  not. — (Inquiry  into  the  Nature  and  Pro- 
pagation of  Heat,  p.  457,  and  note  45.) 

Theexperiment  was  tried  with  adifferential  thermometer, having 
the  sentient  bulb  blackened  with  Indian  ink.  The  prism  was 
placed  in  situations  most  favourable  to  snch  an  effect,  and  in 
various  inchnations  ;  but  the  effect  exterior  to  the  red  rays  was 
never  more  than  3°,  while  in  the  extreme  visible  red,  it  was  often 
from  16°to26^ 

The  effect  of  altering  the  coating  was  next  tried;  and  on 
covering  the  bulb  with  tuin  yellowish'brown  silk,  it  stood  in  the 
extreme  red  rays  at  7° ;  hail'^an  inch  beyond,  at  7" ;  while,  when 
merely  blackened,  it  stood  in  the  red  at  12°;  half  an  inch 
beyond,  at  2*. 

It  appears  then  that  the  exterior  heating  effect  h  not  prodoced 
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in  proportion  to  the  darkneu  of  colour  in  the  bulb,  but  is'  more 
developed  hj  a  thicker  and  roveier  coating,  not  so  sensible 
to  Ught,  but  more  bo  to  simple  radiant  heat. 

A  variety  of  different  coatings  were  then  tried,  witb  many  of 
which  an  exterior  effect  was  produced  nearly  equal  to  that  in  the 
red  rays. 

These  coatings  beiae  described  and  arranged  in  the  order  of 
the  greatest  exterior  enect  relatively  to  the  interior,  the  general 
result  was,  that  the  magnitude  of  exterior  effect,  though  doubt- 
less caused  in  some  degree  by  secondary  Ught.  refracted  to  that 
position,  is  chiefly  attributable  to  a  peculiar  beating  power 
which  differs  in  nature  from  ^at  acting  within  the  visible  spec- 
trum, in  the  circuinBtauce  of  its  being  more  developed  by  such 
surfaces  as  are  known  to  he  rno&t  sensible  to  the  absorption  of 
common  non-luminous  radiaal  heat,  without  reference  to  darkness 
of  colour,  or  absorptive  power  for  light. 

Coatings  equally  described  as  buick  may  be  *very  different  ia 
their  power  oi  absOTbing  simple  heat,  and  to  some  slight  differ- 
ence of  this  sort  in  the  coatings  of  the  thermometers  employed, 
it  is  bigbly  probable  that  much  of  the  discrepancy  between 
different  celebrated  observers  may  be  attributed. 

The  ej^erior  effect  being  shown  to  be  analogous  in  its  proper- 
ties to  simple  heat,  an  attempt  was  made  to  ascertain  whether  it 
radiated  in  any  specific  direction ;  for  this  purpose  a  plate  of 
glass,  which  stops  common  radiant  heat,  was  interposed  a  little 
below  the  prism,  hut  produced  no  diminution  of  this  effect. 
When  it  was  placed  parallel  to  the  red  rays,  and  forming  a  sort 
of  boundary  to  theoi,  so  as  to  intercept  any  effect  commg  out- 
wards from  them,  the  heating  effect  was  greatly  diminished. 

From  all  these  experiments,  the  conclusion  seems  to  be,  thai 
the  red  rays  acquire  a  power  of  radiating  heat  otUwardsfrom 
their  own  particles. 

t  la  a  supplement,  the  author  describes  a  heating  effect  exterior 
to  the  cone  of  light  fonned  by  a  lens,  affected  like  the  former  by 
the  nature  of  the  surface  on  which  it  act^.  He  also  states, 
that  he  has  investigated  other  phsnomena  connected  with  these, 
which  may  probably  tend  to  afford  an  explanation  of  many  of 
the  relatiouB  of  light  to  heat. 

A  communication  was  also  read,  "  On  the  North  Polar  Dist- 
ances of  the  principal  Fixed  Stars,  by  J.  Brinkley,  DD.  FRS," 

In  this  paper  Dr.  Brinkley  controverts  the  statements  of  Mr. 
Pond  respecting  the  southern  motion  of  the  fixed  stars,  as  given 
in  the  Philoaophicfd  Transactions  for  \S23-,  and  altogether 
denies  the  validity  of  that  astronomer's  conclusions  on  the  sub- 
ject. He  shows  that  the  Greenwich  and  Dublin  Catalogues  of 
1813  differ  merely  a  few  tenths  of  a  second,  and  those  of  1823 
still  less  ;  and  he  ascribes  the  appearance  of  a  southern  motion 
to  a  slight  error  in  the  Greenwich  Catalogue  of  1 813.  In  endea- 
vouring to  prove  this,  Dr.  B.  adduces  the  observations  of  Brad- 
ley ial728,  ofCassioi  in  France  in  1740,  of  Dr,  Maskelyne  at 
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Btthbltftirt^,  <X  ^Atii  at  Palermo,  of  M\idge  in  En^^  in  1802, 
and  of  Latnbtdn  in  MdidostAn  ib  1805.  lite  Wefltbn^  ebficr- 
vations,  he  remarks,  differ  Mo  MUch  ftom  the  Gte#tl*i<A  to  be 
ftvtilftble  in  thifl  qiiefttiOfi )  and  litoM  of  Mecbtiiti  ftreeppmeaby 
ttUierB  mbde  Vrith  better  inBtrbDient§:  Mr.  Pond  haA  dimtuished 
the  quantities  in  Dr.  Brinkley's  Catalogue,  by  applying  BAd- 
ley'B  )%ftii<ition,  while  he  learee  M.  Beesel's  in  meir  original 
form ;  and  h  thus  enabled  to  filace  his  own  as  meauB  between 
tbettat  to  which  saode  of  correction,  however,  Dr.  Brinkley 
strongly  objects.  The  question  of  PanlltUi,  Dr.  B.  considers, 
is  etiU  quite  open  for  discusBion ;  bat  its  consideration  he  defers 
for  the  present.  Various  tables  are  aaneked  to  the  paper,  in 
Slostretion  of  the  ststementB  it  contain. 

A  paper  was  likewise  communibftted,  "  On  the  Figure  reboi- 
eiK  to  Biftintain  the  EquilibriuM  of  a  homogeneoaB  nnid  Mass' 
that  revolves  upon  an  Axis ; "  by  James  Ivory,  Esq.  MA. 

The  Society  thlen  'adjoumed  owr  die  Christmas  vbc&tion>  t« 
meet  egflin  on  Thuraday  the  8di  of  Januafyt 

Jan.  B. — At  thi«  meeting,  Anthbny  M.  R.  Story,  Esq.  wtls 
admitted  a  Fellow ;  and  the  re&ding  was  commenced  ofapaper^ 
entitled,  "  Observations  on  the  Positions  and  Dieteneea  of 
Three  Hundred  mi  l^g^ity  Double  and  Triple  Fixed  Star^,  made 
in  the  Years  1821,  1822>  and  1823;"  by  J.  F.  W.  Her»^et» 
Esqi  FRS.  etid  J.  South,  Bsq.  FRS. 

LtNNBAN     60C1BTY. 

The  meelings  of  this  Society  were  reenmed  on  the  4tli  of 
November.  Among  the  presents  then  on  the  fable  Were  speci- 
mens of  eighty-five  species  of  birds  sent  from  India,  by  Major- 
Gen.  T.  Hardwicke,  FRS.  and  FLS.,  comprising  many  rare  and 
several  new  species ;  and  with  them  was  a  curious  species  of 
musk  rat ;  and  also  the  head  of  Antilopt  Qnadrieontisi  the  Chi- 
kara  of  Bengal,  a.  notice  of  Gen.  Hardwicke's  description  of 
which,  read  before  the  Society  on  the  17th  of  June  last,  Will  he 
found  in  the  Amtals  for  the  succeeding  August. 

The  fallowing  communications  were  read  : 

"  A  Description  of  the  Swallow-tailed  Falcon^  Falcofiireatut; 
Linn,  taken  near  Hawes,  in  Wenaley  Dale,  Yorkshire,  in  1805 ;" 
andi  "  A  Description  of  a  Bird,  supposed  to  be  the  Raltut 
pHsiHus  of  Latltam,  shot  at  the  same  place  in  1807  ;"  by  W.  Fo- 
thergillj  Esq.  communicated  by  Dr.  Sims,  FL8. 

Observations  on  the  Genus  Otn^diuitt  of  Bnchahaa,  With  h 
Description  of  a  new  Species  ;  by  the  Rev.  Lansdown  OuHding, 

In  this  paper  Mr.  Guildine  gives  an  improved  generic  icfaarac- 
ter  of  Onchidivm ;  class  Mwusca:  ord.  Cepkala;  An.  Gaiters* 
poda:  "Corpus  oblongum,  repens,  svbtus platmtn.  Ptmt/aear' 
nosa  pedem  totum  tegetis.  Os  mtHcinn,  longitvdin^ie.  Ama  pos- 
tieus,  infra.    THtacida  dao  fetraetiHa,    ihvlile'hmnalet.''  He 
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entiinerates  six  species,  including  a  new  one  thue  characterized : 
"  O.  occidentale,  'Jifrso  Juico,  atonii!  biitmi^s  elevatis  spanls, 
v^Ure  paitidoi  i^eribas  iivfdo^maculalu,  bnckiis  apice  dwiais." 
Found  in  moist  pUces  of  the  moulltai□o^B  parts  of  Bt.  Vincent'si 
-  Nvv.  1 8. — ^The  reading  was  coumeaced  of  a  paper,  entitled, 
"  Bipenments  and  Obaervations  on  the  Light  and  Luminoun 
Matter  of  the  Lamp^rU  noctUnca,  or  Glow-woim ; "  by  John 
Murray,  FLS. 

Dee.  2. — The  reading  of  Mr*  Murray's  paper  was  continued ) 
•nd  the  following  communication  was  also  read : 
'   "  Dencription*   of  nine  new  Species  of  the  Genus   Carex, 
Ifatives  of  the  Himalaya  Alps  in  Upper  Nepal;  "  by  Mr.  David 
Pon,  libratian  to  the  Linnean  Society. 

These  Carices  were  sent  to  A.  B.  Lambert,  Esq*  VPLS.  by 
Dr.  Wallich ;  they  bear  a  greater  resemblance  to  the  European 
than  to  the  AmeiicaU  species.  Mr.  Don,  in  describing  them, 
has  taken  for  his  diodel  the  Bithop  of  Carlisle's  Monograph  of 
the  British  species,  in  vol.  xi.  of  the  Linnean  Transactions ;  their 
■pecifie  characters  are  as  follows  : 

.  1.  C.  nufvgeAd,  digyqa;  spiculis  suhnovenls  oratis  confertis, 
aHUia  ovatis  stfiatis  roatratis  bihdis  margine  denticulato-scabris, 
glnmis  dralia  aouminatis,  culmo  striate  mido  inferne  tereti,  foliis 
uirolutis; — 2.  C.  /oliota,  digyna;  spici  elongate,  spicuEis 
erato-oblobgts  adpressis;  inferioribus  subremotis,  ariUis  ellip- 
ticia  rostratis  bifidia  luargine  Isvihus,  glumis  oratis  ariatatis, 
culno  fteute  triqtietro  sCabro,  foliis  planis, — 3.  C.^exilh,  digyna ; 
ya^inis  elongatis  peduncillo  brevioribus,  gpicis  filifbrmibus  cer- 
nuis  apiee  maecuhs,  glumis  ellipticis  acutis,  arillis  ovatis  striatia 
pilosis  rostratis.— ^.  C.  macrolepii,  digyoa;  vaginis  elongatis 
pedttncirio  brerioribus,  spicia  atrictis  cylindraceis  apice  masculie, 
g^mis  ianceolatis  longicuspidatis,  arillia  ovatis  roatratis  scaber- 
rimis  costatia  apioe  bipanitia. — 5.  C,  loiigipet,  digyna^  y^inis 
tkiDgalis  pedilaculo  4-plo  breviortbua,  apicis  cylindraceis  erectis 
apice  masculia,  glumta  ellipticis  aristatis,  arillia  ovatis  costatis 
gtabhs  rostr&tis.— 6t  C.  ariitata,  trigyna  ;  vaginis  elongatis  sul- 
catis,  spiels  cylindraceis  atrictis  apice  maaculis ;  terminalibus 
Otnnino  maaculis,  glumis  late  ellipticia  ariatatis,  arillis  ovaltbus 
triquetris  roatratia  acabris^— 7.  C.  chloroitachtfa,  trigyna;  vaginia 
Dullis,  spiels  foemineis  cylindraceis  erectis  pedunciilatia  g  niascu- 
UA  soUUuriis,  glumis  otato-lanceolatia  acuminatis  apice  scabria, 
trillis  veidricoais  costatis  apice  rostratis  bifurcis  glum^  longiori- 
bua. — 8.  C. /e»22cu/a/-i»,  digyna;  vaginis  nuUis,  spicis  fcemtneia 
filiformihua  pediinculis  patulis;  maaculis  solitariia  pedunculalls, 
gliUQM  citneatis:  acumine  loogo  spinutoeo,  arillia  cuneato-orbi- 
culatis  papilloso-micantibus  compresais  niarginatia. — 9.  C.  alo- 
peeuroiaesi  trigyna  ;  vaginis  nutlls,  a{)ioia  fcemineia  erectis  cylin- 
^w^is  subsessilibiia  ;  maaculis  solitariia,  gluiuis  elhpticia  acumi" 
natis  «uper»e  acabris,  arillia  laneeolatis  compresais  lasvibus  apice 
in^catia  emtrginftli». 

D.q,t,:sc'byGo6Qlc 
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ASTRONOMICAL  SOCIETY. 

Nov.  14, 18^.— This  Society  held  its  first  mMtiog  after  the 
late  recess  this  cveniDg,  when  a  paper  by  O.  Dollond,  Esq.  was 
read,  descriptive  of  a  new  instrument  of  his  inventioa  For  mea- 
•uring  vertical  and  horizontal  angles  in  practical  astrouomy. 
The  instrument  was  exhibited  in  the  room,  and  consists  of  two 
telescopes,  two  vertical  divided  circles,  and  an  artificial  horizon, 
by  means  of  which  the  object  is  seen'  by  direct  and  reflected 
vision ;  and  no  less  than  32  distinct  readings  may  be  obtained 
of  each  observation,  without  the  usaai  attentioa  to  levelling  tfae 
inslnimeat. 

An  elegant  inkstand  was  presented  for  the  Society's  tid^le,  and 
many  other  valuable  presents  were  received. 

The  honorary  medids  we  before  alluded  to  iAtmah,  N.  S.  vi.) 
were  officially  announced  from  the  chair  this  evening;  viz, 
tile  Society's  gold  medals,  to  Charles  Babbage,  Esq.  lor  his 
valuable  invention  of  applying  machinery  to  the  purposes  of  cal- 
culation, and  to  Prof.  Encke  for  his  investigKtions  relative  to  the 
comet  which  bears  his  name.  The  silver  medals  of  the  Society, 
to  Mr. Rumker  for  the  re-discovery  ofM.Encke's  comet  in  1832; 
and  to  M.  Pons  for  the  discovery  of  two  comets  in  the  same 
year,  as  well  as  for  his  great  zeal  and  perseverance  in  cometary 
astronomy.  These  medals  are  to  be  presented  at  the  ensuing 
anniversary  of  the  Society  in  the  present  February. 

Dec.  12.— The  papers  read  this  evening  consisted  of  a  very 
able  uid  ehborate  preface  which  bad  been  prepared  by  J.  V.  W. 
Herschel,  Esq.  the  Foreign  Secretary,  at  the  request  of  the 
Council,  to  a  series  of  tables  for  calculating  the  places  of  the 
priocipal  fixed  stars,  which  have  hMk  computed  by  order  of  the 
Society;  and  will  be  printed  in  the  forthcoming  volume  of  ita 
memoirs,  and  a  supplement  to  a  paper  before  reaaon  the  theory 
of  astronomical  instruments,  hylleni.  Gompertz,  Esq.FRS.and 
MAS. 

Jan.  9. — ^The  papers  read  at  the  meeting  of  this  evening  were 
as  follows : 

Observations  on  the  Comet  of  1811  taken  at  the  Havannab, 
by  Don  Joseph  Joachim  de  Ferror  of  Cadiz,  deceased,  commu- 
nicated by  the  President. 

These  observations  were  accompanied  by  computations  of  the 
comet  in  an  elliptic  orbit,  and  the  elements  are  very  uearly  the 
same  as  those  brought  out  by  M.  Argelander. 

On  the  CoitBtants  of  Deviation  occurring  in  the  Reduction  of 
Astronomical  Observations,  by  Benj.  Qompertz,  Esq.  PRS,  and 
MAS. 

This  paper  examines  the  causes  of  deviation,  and  proposes 
formulffi  for  their  more  easy  reduction  ;  it  is,  however,  so  purefy 
mathematical  as  not  to  admit  of  abridgment  within  our  limits. 

On  the  Opposition  of  the  Planet  Mars,  wbkh  vnli  take  phw* 
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on  the  24th  of  March  next ;  by  Francis  Baily,  Esq.  FRS.  and 
VP.  Ast.  Soc. 

This  paper  we  hare  obtained  permission  to  print  at  fall  lebgQi ; 
iee  p.  107  of  our  present  namber. 

GEOLOaiCAL    SOCIETY. 

Nov.  7.— A  letter  was  read,  dated  May  10,  1 823,  from  Georg6 
Cumberland,  Esq.  Hon.  Mem.  GS.  "  On  aFossiloftheChalk," 
accompanied  by  a  drawing. 

'  A  letter  was  read,  dated  July  14, 1823,  from  Oeorge  Cumber- 
land, Esq.  Hon.  Mem.  6S.  "  On  a  new  Species  of  ]Sncriims 
found  in  the  Mountain  Limestone,  near  BHstoi," 

A  notice  was  read,  containing  an  Analysis  of  die  Alumiiuteof 
St.  Helena,  by  Dr.  Wilkinson,  of  Bath :  communicated  by  Col. 
Wilks,  MGS. 

On  this  analysis  Col.  Wilks  obsenres,  that  there  is  a  remaib- 
ble  difference  between  the  component  parts  of  tbe  ahiminite  of 
St.  Helena,  and  the  sub^^nlpbate  of  alumine  found  at  Newbaven 
and  Halle,  as  given  by  Phillips,  p.  111. 

,A  paper  was  read  on  the  Geology  of  Parts  of  Uie  Islaoda  of 
Madeita,  Porto  Santo  and  Baxo,  bv  T.  E.  Bowdich,  Esq, 

From  the  investigations  of  Mr.  Bowdich,  it  appears  tbattueh 
parts  of  these  islands  as  he  examined  consist  pnncipally  of  bori* 
zontal  strata  of  limestone  and  sandstone  containing  rosSda,  inter- 
sected, and  sometimes  capped  by  basalt 

Nov,  21 . — An  extract  of  a  letter  was  read  from  the  Iter.  Lans- 
down  Guildin^,  MGS.  containing  an  Account  of  a  Fossil  found 
in  tbe  Blue  Lias  at  the  Beilteley  Canal,  near  Gloucester,  accom- 
paniad  by  the  Fossil. 

A  paper  was  read,  "  Oa  the  Lias  of  the  Coast  in  the  ViCini^ 
of  Lyme  Regis,  Dorset,"  by  H.  T.  de  la  Bec^e,  Esq.  FRS.  FLS. 
and  MGS. 

In  a  former  communication  in  the  first  part  of  vol.  i.  secoad 
series,  ofthe  Society's  Transactions,  tfte  author  bad  presented  «□ 
outline  of  the  geological  features  of  the  coast  near  Lyme  Regis. 
"Hie  present  paper  is  intended  as  supplementary,  and  the  sections 
before  published  are  referred  to.  Mr.  de  la  Beche  now  enters 
intoaaetaileddescripdon,illustratedby  a  drawing,  ofthe  various 
strata  composing  the  lias  formation. 

This  formation  consists  of  about  110  feet  of  lias,  composed  of 
more  than  72  beds  of  limestones  alternating  with  tbe  same  num- 
ber of  marl  beds,  surmounted  by  about  5(X)  feet  of  lias  maris. 
An  account  is  subjoined  of  the  various  fossil  shells  and  other 
organic  remains  found  in  the  lias,  accompanied  with  seraral 
descriptive  drawings. 

Dec.  5. — A  paper  was  read,  entitled  "  Remarks  on  the  Geo- 
logy of  Siam  and  Cochin  China,  and  certain  Islands  in  the 
IiHuan  Archipelago,  and  Parts  of'  the  adiacent  Cootment,"  bw 
.fohn  Ctavfoid,  &q^  MGS.  .      ^         ,  . 
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HET^OHOLOOICAL    SOCtETV. 

'  -  Tlie  ftecoad  gaaeral  mbetiae  of  this  oew  and  promUmg  asso- 
ciation was  held  on  Wednesday,  'Sov,  12,  1823,  m  ]fiirBuance 
of  the  resolutions  agreed  to  at  its  establish itieDt,  as  given  in 
the  AnnaU  foe  Kov.«nd  was  T«ry  numerously  and  respectably 
attended. 

i)r.  Birkbeck  having  been  called  to  the  chair,  the  business  of 
the  evening  commenced  by  tiie  admission  of  a  number  of  new 
mambers,  among  whom  were  W.  Allen,  Esq.  FRS.j  W.  H.  Pepys, 
Esq.  FR3.  ;  B.  C.  Brodie,  Esq.  FRS.;  H.  T.  Dela  Beche,E8q. 
FRS. ;  G.  M.  Pateraon,  Mt).  M.  Asiat.  Soc.  Calcutta,  Slc 

The  Sooietythen  proceeded  to  the  election  of  a  Council  and    ' 
Officers ;  when  the  loltowins  gentiemen  were  appointed  :— 

Counri/.— John  Bostock.TwD.  FRS.;  Thomas  Forster,  MB. 
FIiS.;  William  Shearman,  MD. ;  C.  J.Roberts,  MD. ;  Luke 
tioward,  Esq.  f  RS.  i  J.  F.  Daniell,  Esq.  FRS.  j  Richard  Tay- 
lor, Esq.  FLS. ;  E.  W.  Brayley,  Jun.  Eeq. 

J*r«irfen(.— George  Birkbeck,  MD.  M.  AsL  Soc.  MGS.  8tc. 
'     TfMuun!r.-^Heniy  Clntterbuck,  MD. 

A  provisional  draught  of  regulations  for  the  goyerninent  of  the 
Society  having  been  read,  it  was  referred  to  a  committee  for 
r&yUion,  and  the  Society  then  adjourned. 

On  the  14th  of  Jan.  1824,  a  third  general  meeting  took  place, 
at  which  the  Code  of  Regulations,  as  revised  by  the  committee, 
was  Adopted  by  Uie  Society;  and  the  meeting  being  then 
iwotvad  into  aa  ordinary  one,  a  Report  from  a  Committee 
jyas  read,  on  the  objects  to  which  the  attention  of  the 
Society  should  primarily  be  directed  ;  together  with  a  paper  on 
^e  Venial  Winds,  by  John  Gough,  Esq.  of  Kendal,  and  several 
other  communications  \  all  which  we  iiope  to  notice  more  parti- 
cularly in  ouf  next. 


Article  XXI. 

tCIBMtlFIC   IKIrBLLTOGNCK,   AMD   NOTICES   OF   SUBJECTS 
CONNECTED    WITH   SCIENCE. 

I.  Hari  andhrigfti  Linet  traveningtke  Spectrum^ 

(To  the  Editoi  of  the  ^lumb  of  i'AJituoB^.) 
SIR,  Jan.  n,  1984. 

Ik  your  number  for  August,  1S22,  a  short  notice  appears  respecting 
the  prisoiBCic  experimente  of  M.  Frauenhofer,  a  full  account  of  which 
is  given  in  the  tdinburgh  Philoaophical  Journal,  No.  18,  p.  289,  Snd 
jiontinued  in  the  subsequent  Rumbeh  You  will,  periiaps,  sllo^  me  M 
trespass  upon  a  m:^!  space  in  the  next  number  of  the  Annalt  in  etimt 
to  make  a  remark  relative  to  the  subject  dT  tbt  papers  aUwled.  tdy 


nhich  I  am  induced  to  do  from  not  fiading  it  dona  from  higher  quar- 
ters. The  observatiun  I  wish  to  mate  la  tnis,  thM  ^though  ne  must 
allow  M.  Fraueahofer  full  credit  f«r  having  ftnt  niflntelj  described  the 
poBitioa  of  various.dark  and  bright  lines  traversing  the  spectrum,  and 
naVIng  eiHtiloved  them  bi  definite  points  for  measuring  the  dispersion, 
ret  tkefut  aHiteafitetia  ^Mxhlimt  hia  been  ffarsbmeyeat^khfiAn, 
Ifinugh  not,  perhaps,  so  genenallv  M  St  deserves  to  be.  I  beg  tii  t^Fer 
mich  of  tour  leaders  as  may  not  De  aci^Kainted  with  it,  td  a  papef  by 
Dr.  WoHaston  in  the  Miil.  Thnts.  fdr  1609,  p.  S7B,  iA  Which  tHe  e«f»t* 
^ace  of  aueh  lines  itttder  particular  circumstances  tft  deMribed  Sa 
dtHetred  by  the  author.  Aaother  obtervetioti  cmmMted  with  the 
aanie  phebomena  «ill  be  forind  In  p.  S80  ofthe  same  papbr  t  ind  in  the 
nme  volume,  p.  S9S,  ia  ^  paper  by  Dr.  Toun^  an  important  obsetVtf 
tiM  is  mhder  bearing  ob  the  theory  t>f  the  pbenoHiewb 

I  a*,  ywiri,  *c.  ■       •  B.  Pi 

II.  An^tii  9j  Clta^aitiittjr«m FMamk- 
M.  F.  Tengstrom  finds  this  sobiHiice  to  be  Mtnpoaed  aT 

Silica 67-99 

Alumina. 19^1 

Soda.... .;...«...  ilk..  :.(..>.  1112 

Lime 0€6 

Oxide  of  manganese 047 

Oxide  of  ira*,.....t 0^ 

JOfrOS 
III.  Copper  Pj/rilet  of  Orijarva. 
M.V.  Hwtvall,  of  Aba,hasa^yzcdtl)ecop|ier.pyritetofQrijanta, 
«ith  the  following  resUlU : 

StriphM » Kta 

Copper. , 8C40 

Iron. ,...,  «M« 

met 0-9S 

Oxide  of  mong.  and  earthy  matter.    1  -90 

100-79 
The  author  of  this  analysis  remarks,  that  its  resutb  nearly  agr«a  with 
those  given  of  the  copper  ))yrite«  irf'CotnwBll,  ^ven  in  the  Anaala, 
vol.  ill.  N.  S.p.SOa 

IV.  ScapoUteJrom.  fargat. 
Hie  laM  DttieJ  chemiM  faab  atao  given m  analyaia  of  aneiri^iMiar 
icapolilethna  Pagtn :  it  owuiats  of 

Silica +9-42 

Alufttoa. 55-41 

Ijme i 15-^ 

8»da. <. G-OS 

Oxide  of  iron... 1-40 

Magnesia. ; OlJS      ■ 

Oxide  of  manganese 0-07 

to&atayheat, WB 

v»m  Google? 
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Vn.  Manu/adure  of  Pianoforte  Wire. 

itvibe'BiiMttiktAmnabDfjmbtarlit.') 

Sm,  J^MilM,  Oct.  S,  1B2S. 

I  ibould  feel  much  obliged  to  you,  or  any  of  your  correspondeaU, 

for  die  communication  of  any  puticularB  reapectin^  the  niBnii&cture 

of  panoforte  wire,  and  the  cause  of  the  very  decided  Buperiority  of 

what  i»  called  Berlin  steel  wire  over  all  that  is  made  in  England.  Have 

aoy  of  the  new  alloys  of  steel  and  silver,  &c,  or  has  Mr.  Brookedon'a 

method  of  drawing  through  cooical  holes  made  in  diamonds,  cubiei, 

sapphires,  or  other  hard  stones,  been  tried,  to  make  pianoforte  wire? 

Considering  the  great  quantity  and  value  of  the  wire  used  in  musical 

instruments,  made  in  the  greatest  perfection  in  this  country,  it  is  to  be 

lamented  that  our  wire-drawers  suffer  themselves  to  be  excelled  by 

foreigners. 

What  mode  of  whitening  brass  wire  will  best  preserve  it  from  oxi- 
dizenwDt,  aad  least  injure  its  elasticity  P 

1  am,  Sir,  your  constant  reader,  M.  A. 


Aeticlb  XXII. 
JTEW  SCIENTIFIC  BOOKS. 


Dr.  CwuiB  will  shortly  publi»h  a  Compendium  of  Medical '  Theory 
and  Practice,  founded  on  Cullen's  Nosology.     ISmo. 

Thomas  Sandwith,  Esq.  has  in  the  press  an  Introducl^n  to  Anatomy 
and  Pliysiology;   in  a  duodecimo  volume. 

James  But&n^iam,  Esq.  Author  of  '  Travels  in  Palestine,*  will 
■horily  publish  'travels  among  the  Ar^  TribesinhalHtingthe  Coun- 
tries East  of  Syria.' 

An  Account  of  the  Life  and  Writings  of  the  late  Thomas  Brown, 
MD.  Professor  of  Moral  Philosophy,  Edinburgh ;  by  the  Rev.  David 
Welsh. 

juiT  PtratisjiKD. 

The  Westminster  Review,  No.  I.    6s. 

A  second  edition  of  Mr.  Tredgold's  Essay  on  the  Strength  of  Cast 
froD  and  othsr  Metals,  much  augmented,  particularly  in  uie  Experi- 
mental Parts,  and  the  Illustration  of  the  Application,  by  popular 
Examples. 

Pathological  Observations :  Part  I. — On  Dropsy,  Purpura,  and  the 
Influenza  of  the  latter  end  of  the  year  1822,  and  beginning  of  1823, 
Ac.  By  W.  Stoker,  MD.  Senior  Physician  to  the  Fever  Hospital, 
Dublin.    Svo.     8t. 


An  Essay  on  the  Inventions  arid  Customs  of  Ancient  and  Modern 
Nations  in  the  Use  of  Wine  and  other'Liquora ;  with  an  Historical 
View  of  the  Pntctiof  of  Distillation.    By  Sam.  Morewood.  Svo.   12f. 


1824.]  Nod  Patents.  U1 

The  Encyclopsdia  Metropolitana,  Part  XI.  containing  Magnetism 

and  Electro- Magnetism,  &c.     U.  It. 

A  Tour  through  the  Upper  Provinces  o£  Hindostan,  betvreen  the 

years  1801  and  1814>;  wi^  Remarka  and  authentic  Anecdotes;  to 

which  is  annexed  a  Guide  up  the  Hirer  Ganges :  with  a  Map  of  the 

Ganges.    8to.    9s. 

A  new  EdiUon  of  IVof.  Backland's  BdiquiK  QiluvianK,  attesting 

the  Action  of  a  Universal  Deluge:  with  27  Plates.    4to.    IL  Ui.  6a. 


Article  XXHI. 
NEW  PATENTS. 


T.  Ho|Hier,  Esq.  Reading,  Berkshire,  for  Gertain  improveroeuts  in 
the  manufacttffe  of  silk  hats.—- Nov.  20. 

C.  A.  Beane,  Charles-street,  Deptfbrd,  Kent,  riup-caulker,  for  his 
apparatus  or  macliine  to  be  worn  by  persons  entering  rooms  or  other 
places  filled  with  smoke  or  other  vapour,  for  the  purpose  of  extinguish- 
ing fire,  or  extricating  persons  or  property  therein. — Nov.  30. 

J.  PericinB,  Hill-street,  London,  and  J.  Martineau  the  youoger,  City 
Soad,  Middlesex,  engineers,  for  their  improvement  in  the  cotutruction 
of  the  furnace  of  steara-hoilers  and  other  vessels,  by  which  fuel  is  eco- 
nomised, and  the  smoke  is  consumed. — Nov.  20. 

J,  Bourne,  Denbyt  Derbyshire,  stone-hottle  manufacturer,  for  cer- 
tain improvements  in  the  burning  of  stone  and  brown  ware  in  kilns  or 
orens,  by  carrying  up  Uie  heat  and  flame  from  the  furnace  or  fire  below 
to  the  middle  and  upper  parts  of  the  kiln  or  oven,  either  by  means  of 
flues  or  chimneys  in  tlte  sides  thereof,  or  by  moveaUe  pipes  orconduc- 
tors  to  be  placed  within  such  kilns  or  ovens;  also  by  conveying  the 
flame  of  one  kiln  more  into  others  by  means  of  chimneys,  and  thus  per- 
mitting the  draft  aad  smoke  of  £ev«al  kilns  or  ovens  to  eseape,  where- 
by the  heat  is  increased,  and  the  smoke  diminisheii. — Nov.  22. 

J.  Slater,  Saddleworth,  Yorkshire,  clothier,  for  improvements  in  the 
machinery  to  facilitate  the  operation  of  cutting  or  grinding  wool  or 
cotton  from  off  the  surfaces  of  wodlen  cloths,  kerseymeres,  cotton 
cloths,  or  mixtures  of  the  s^d  substinces,  and  for  taking  or  removing 
hair  or  fur  fV<»n  skioa.— Nov.  22. 

T.  Todd,  Swansea,  South  Wales,  organ>builder,  for  his  improve- 
ment in  producing  tone  upon  musical  instrument*  of  various  descrip- 
tions.—Nov.  22. 

S.  Brown,  Gent.  Windmill-street,  Lambeth,  Surry,  for  his  engine  or 
instrument  for  efiecling  a  vacuum,  and  thus  producing  powers  by  which 
water  may  be  raised  and  machinery  put  in  motion. — Dec.  i. 

A.  Buchanan,  Catrine  Cotton  Works,  Ibr  a  certain  improvement  in 
machinery  heretofore  employed  in  spinning-milts  in  the  carding  uf  cot- 
ton and  other  wool,  whereby  the  top  cards  are  regularly  stripped  and 
kept  clean  by  the  operation  of  the  machinery  widiout  the  sgeacy  of 
hard  labour.— Dec  4. 

J.  Parkes,  Manchester,  civil  engineer,  fOTteert«h  Riethod  of  iiuinu> 
fiwturing  salt. — Dec.  t. 
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MTigtg  XJCJV. 
M£TEO{t(H.OGICAL   TABLE. 
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.    Tka  rtwwwUuMi  i»  nA  ^  U  tha  uUa  mlj  to  t  poM  of  tvcmj-^T  bouti, 
banning  u  9  A.  M.  wi  tlw  daj  indicated  in  the  flnt  cdnmn.    A  dull  daaoUt  Ml 
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Tvtlflh  Moalh. — 1.  Cloudy.  S.  lUlDf.  S.  Ctoudjr  ud  fine ;  ■  fnrunu  gpU  f^on) 
Ac  W  dl  nigbt.  4.  Unei  wind  idll  tctj  bigli.  5.  Foggy  momiiig:  doudj. 
%.  Rdn;  moniing;  doudy.  1.  Toggy.  8.  Foggy  mcBuiDg:  fine.  B.  Ftne. 
I(V  Ooody.  11,  19.  Fine.  11.  FiMi  falMk.  14.  Flo*  dm  ncmiBg)  *V*iV 
bw>  NMtBS  f<«P-  l^  Very  Bn».  16.  OffMW-  IT.  Uvt  •  *>*«"■  Klit  it 
Tind  iq  du)  neniof  I  RCCprnpuiud  ^  *°  uncoaimo^y  npi4  d^ti^fsOD  i^tbe  ta>twmWh 
18.  fine.  19.  Foggyi  gloomy.  SO.  Orercut:  diizilii^.  SI.  Fogp  mapi.m^.^ 
aftnnooii  fine.  8!.  Glooniy.  S3,  34.  lUinyi  gloomy.  20.  Driuling.  86,  GloiHny, 
ffT.  fine.  99.  DnxzUng  i  night  nanny.  M.  Hne  i  Mne  nin  at  nl^L  3D.  Omdy 
■ndfcM.    tl.  HMday:  ^gbt«l*ly,  wKknbi- 


BESULTS. 
Winditi     NB,  li  SB,8{  8W,  13;  W,8t  NW,T. 

Fw  themmth 

For  the  Iniutf  period,  ^Ifding  ^  81th. ..-...,.  - 

r(Blft(tVfc«°^*«'WtWI«»«Wl») 

Fw)Sd*Tf,fndii«^HdtPWVPPT4!)-F.'-ti<" 

TlifrinaiMtfr:  Sfeutwiglit 

Foe  the  month ••?•••■ ^' •••.. 

For  the  Innu  period. 

FotSOdays,  the  nin  in  Sa^ttuuu 

En^poalua- *.-..............-....-..-....•..«......' 


£d&Droti>ry,  Xraf/brd,  Ftrit  Month,  88,  1984.  B.  HOWARD. 
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Mr.  Htxioar^t  Meteoroiogia^  Journal.    [Feb.  : 


Note. — Some  doubt  hsrii^  Hiwn  M  toflUKeoner  ofthe  A^  ijicohUibIj  usigned 
to  th«  barametrical  abaoTMifNii  in  tliil  Rc^xter,  ireluTe  thought  it  needful  to  Totfj  the 
•cOul  height  of  the  buomMei  empli^ed,  by  compaiiMHi  with  >  goad  MMidud. 

On  the  1 0thiiwtBtihne,  p.  m.  Impended  by  Uie  ude  of  the  barometei  in  qnestiaa, 
theoDebdimging  to  my  fHeitd  J.  F.  Doniell,  described  in  page  358  of  his  "  Mcteon. 
lo^cal  Eluyi,"  aod  which  he  oonuden  (with  dlie  alloirence  tot  the  deptEwoo  of  tho 
caluam,  ciuied  by  the  nnallct  dianinor  of  the  tube)  to  igicc  wMi  the  excellent  Meoderd 
banoMMr,  iMdfEMMtnieted  undo  hiiditeetioo  (far  the  Boyil  Society,  The  remit  *■■ 
vnyMliAcMiyi  IhemouBtain  buometer,  and  IhM  employed  fbr  this  RegiMec,  itSod 
ngpeedrtly  at  30H  In.  I  nor  cooM  >  diffidence  of  l-lOOth  of  an  indibe  found  betweci 
ihem,  by  either  of  two  obwnen,  who  enunined  them  at  inCerrala  during  a  Aill  hour, 
ThetMnpnataieof  «*dii  wm5S°:  the  iimcr  dianietei  of  the  oiountain  bwDmeter(Che 
qokkATer  of  whidibM  been  boiled  If)  tAcfuii),  iiO-15iiki  Iheianot  dimeterof  the 
mbeA  bannneln,  ai  nearly  »  conld  be  aaceituned,  0^  in.  The  quickiilrer  hai  not 
been  bailed  in  thia  inatnuneot.    The  bantDcter  waa  voy  nearly  tUtJanaiy  on  die  ]6lh, 


In  aeompniaoDmade  thiiday,  for  aobonrhefiaeiMMD,in  thelowerptnrlof  ihcicde, 
theioitnunoita  at  the  oondnaion  atood  Ihna,  at  temp.  58°. 

Thcilphmbaiameler 88-94 

The  moontain  ditto SS'SM 

Kffinnce -MS 

Theeonedion  finlheeapaotyof  the  daton  in  the  moinitainbannnetei  bong  applied 
ratucci  the  diSbenoe  in  the  pteamt  eaie  to  -014,  and  (renfet  adifietencein  thefbrmer 
of  -01 1  in.  both  ID  ezeeaa  on  the  pact  of  the  aiphon  barometer-  He  oorrectifmi  fiu  lem- 
pendnre  and  ct^Uary  depreuion  cannot  hen  be  ao  acetiraldy  applied,  im  account  of  the 
diffinnt  eomtmction  of  the  two  iuMrumeota.  On  the  whole,  diere  t^ftan  no  ground 
to  diaturb  the  adjuctment  of  oat  own  banniieteT. 


TiiUeiaiam,FWttMwth,f3,\n*.  L.  HOWARD. 
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Article  I. 

On  the  CrifslalHiie  Forms  of  Artificial  Sails. 
By  H.J.  Brooke,  Esq.  FRS. 

{ConHuU€dJh>m  f.  \n.) 

Tartrate  of  Potash. 

The   primary  form  is  a  right  oblique 

angled  prism,  with  cleavages  parallel  to 

the  lateral  planes. 

MonT 89°  30' 

Mone 142     13 

Mon  b 107     30 

Tone 127     17 

Ton*'..., 103     40 

Bitarlrate  of  Potash. 

It  Itas  been  already  observed  by  Dr.  Wolkston,  ttiat  the 

cleavages  of  the  crystals  of  this  salt  are  parallel  to  the  lateral 

? lanes  and  diagonals  of  either  a  rectangular  or  a  rhombic  prism. 
'rom  the  figures  and  measurement  of  seve- 
ral crystals,  I  am  inducedto  adopt  the  right 
rhombic  prism  as  the  primary  form.  'Ihe 
annexed  figure  represents  the  planes  which 
occur  on  many  of  the  crystals  placed  symme- 
trically  in  relation  to  the  primary  planes. 

MonM' 107°  30' 

MonA 126     15. 

Monft 117      2 

con  A 126    30 

c  on  c* 109       0 

ftonft"' 77       0 
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162  Oh  the  CrystaUine  Form*  of  Artificial  Salt*.  [Mabch, 
There  is  a  bright  cleavage  parallel  to  the  edge  between  M  and 
M' and  perpendicular  to  A,  anj  consequently  pBrallcl  to  the  great 
diagonals  of  the  nrimary  tcrBiiimt  pfanCi.  The  ciyatals  may  be 
also  cleaved  parallel  to  A,  and  to  M  and  M'.  The  figure,  it  has 
been  observed,  is  iymmetricaHif  drawn,  but  the  CTystals  are 
frequently  much  distorted  by  tht  dispruportionate  extension  of 
some  planes  and  the  disappearance  of  others  ;  so  Uiat  it  is  not 
always  easy  to  cpijipare  them  with  ^y  .general  j.ype  of  th« 
whole,  Wf  Oriay,  howeverjibg  mfch  assisted  in  thi<  comparison 
by  the  character  of  the  plane  h,  which,  iji  all  the  crystals  I  have 
Been,  is  striated,  as  shown  in  the  figure.  By  the  assistance  of 
this  plane,  and  the  bright  eleavage  plane  perpendicular  to  it,  and 
by  measurement,  we  may  be  enabled  to  compare  the  crystals 
with  the  engraved  figure,  however  irregularly  formed  they  may 
be.  On  very  many  of  them  the  planes  h  and  (/"  are  so  macti 
enlarged  as  nearly,  if  not  eutirely,^  to  exclude  the  other  four 
plane*  which  appear  m  front  of  the  fi{!;ure ;  white  at  the  back, 
the  ptanes  parallel  to  b'  and  b"  are  similarly  enlarged.  If  these 
four  planes  were  so  much'extended  'as  to  exclude  all  the  others 
which  appear  on  the  figure,  an  irregular  tetrahedron  would 
result. 

On  some  crrstals  there  is  one  and  Bombtimes  two  planea 
replacing  the  edge  between  k  and  M,  nne  of  them  measuring 
with  A  i£out  156^,  and  the  other  aiiont  145-^°. 

JiUrate  of  Silver, 
:   Primary  forma  right  rhombic  prism. 

Pond 116°  36' 

Mon<f 148      0 

MonM' 129    31 

aond' 126    48 

On  tome  crystals  received  from  Mr.' 
Tesch'?macher  the  planes  d  wera  barely 
visibly  ;  while  on  otbers  from  Mr.  Cooper, 
those  planes  encroached  bo  mttch  on  M 
and  M'  as  to  leave  only  mitiBte  portiou 
of  these  visible. 
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Akticlb  II. 

Oitenmtioru  and  Ex^rinxnts  on  the  dmly  VariatioKk  fif  th$ 
Horixontat  mad  Dipping  Needles  under  a  reduced  dmetttK 
Power.  By.  Peter  Barlow,  Bsq.  FRS.  of  the  Royal  MUitaiy 
Academy  • 

It  is  Qov  just  a  century  Btnce  Mr.  Graham  discovered  tb^ 
dftiiy  chaD^  mth«  TaiiatioDofthehorizoata}  needle,  aiih8ec[ueDt 
to  ffbich  time  nutneroite  obaervations  have  been  made  oa  the 
same  subject  by  Wargentin,  Canton,  Gilpin,  Col.  Beaufoy,  and 
others,  which  have  all  oot^nse.d,  with  certain  shades  of  rariety, 
the  general  fact  as  first  described  by  the  ingenious  philosophic 
BhoT«  named. 

The  actual  daily  diange,  however,  is  so  ^mall,  even  in  the 
horizontal  needle,  that  it  can  only  be  detected  with  the  moaf. 
oarefal  observationt  and  with  the  most  deJicete  instrumenta ; 
■od  in  the  dipping  see^e  that  change,  if  any,  is  so  extremely 
miQute,-as  hitherto  to  have  escaped  observation ;  for  it  was  only 
utthe  year  1620,  that  the  Royal  Academy  of  Sciences  of  CopeOf 
h^sn  proposed  the  detertaination  of  this  motion,  on  satisiactoiy 
experiments,  as  the  prize  subject  for  that  year ;  but  the  prize,  I 
ondeistand,  haa  never  been  adjudged,  no  satisfactoiy  communi- 
cation having  been  received. 

Under  this  difficulty  of  observation,  it  occurred  to  me,  that  it 
wotdd  be  pos«l)Ie  to  mcreaae  this  deviation  on  both  needles,  so 
-as  to  raider  it  distinctly  observable,  by  reducing  the  directive 

Sower  of  the  needle  by  means  of  one  or  two  magoeta,  properly 
ispoBed  to  mask,  at  least  in  part,  the  terrestrial  influence ;  ^ 
method  which  has  been  loi^  practised  by  mineralogists  aud 
others,  when  the  object  has  been  to  detect  minute  attractions 
f  expected  by  this  means  that  the  cause,  whatever  it  might  b^ 
-that  produces  ^e  daily  variation,  would  exhibit  itseltin  an 
increased  degree,  and  thereby  render  the  results  more  perspcor- 
ous,  and  fix  with  more  preciaion  than  has  hitherto  been  done,  the 
time  of  change  and  moment  of  maximum  effect. 

Suppose,  for  example,  that  a  finely  suspended  horizontal 
needle,  under  the  natural  influence  of  the  earth,  makes  one 
vibration  in  2",  and  that  by  masking  the  terrestrial  inSuence  by 
magnets  properly  adjusted,  that  time  of  vibration  is  increased  to 
'8" ;  then  it  would  follow  that  the  directive  power  was  reduced  to 
one-sixteenth  of  the  former,  and  consequently,  that  any  lateral 
magnetic  force  acting  upon  the  needle  would  produce  an  eflect 
sixteen  limes  greater  than  before ;  so  that  if  the  former  were 
12*,  the  new  effect  or  deviation  might  be  expected  to  amount  vt 

■  AbclTMUd  Aon  die  P^  Tnim.  to  1S33,  Put  tj, 
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between  three  and  Four  degrem,  snd  thsrefon  be  Bnch  u  to 
admit  of  distinct  and  Batisfactory  observation. 

A  courae  of  experitnents  carried  on  for  a  few  days,  connnced 
iQe  that  iqy  ideas  were*  correct,  and  that  we  might,  while  the 
neeifie  was  kept  in  its  natural  tneridian,  or  rather  uljusted  to  that 
'direction,  produce  a  duly  vaiiatioo  to  almost  any  amount.  I 
'obtained,  for  instance,  the  first  day,  a  maximum  deviation  of 
3°  40' ;  the  second,  I  increased  il  by  bringing  np  my  magoets 
to  7° ;  the  third  day  I  reduced  it  to  2^,  and  so  on.  I  found  also 
^at  a  very  considerable  daily  change  would  exhibit  itself  with 
the  north  end  held  to  the  sooth,  to  uie  east,  west,  and,  in  short, 
in  any  position  at  pleasure,  at  least  within  certain  limits,  which 
Vill  be  pointed  out  as  we  proceed. 

<  Fortnis  it  is  only  necessary,  first,  to  dedect  the  needle  by 
repulsion  into  any.  required  position,  and  then,  by  means  en 
another  magqet,  to  modify  its  directive  power,  in  the  same  way 
«8  when  in  its  natural  meridian.  Or  the  same  may  be  done  by 
bringing  two  magnets  with  their  contrary  poles  pointing  inwards, 
jUtA  each  opposite  to  the  pole  of  the  same  name  of  the  needle 
placed  between  them,  and  by  a  slight  adjustment  of  the  fbmter 
to  prod oce  the  deviation  in  question  ;  or,  which  is  perhi^  stiU 
1)etter,  the  opposing  magnets  may  be  brought  into  the  actual 
direction  of  the  dip,  and  then  adjusted  to  produce  the  deflection 
tOTuired. 

Having  mentioned  my.  ideas  .and  first  experiments  to  my 
colleague,  Mr.  Christie,  and  having  expressed  a  wish  that  he 
'WonltTrepeat  them  for  the  salte  of  verification,  he  very  readily 
Wreed  to  undertake  a  complete  set,  with  the  needle  in  its  natu* 
TU  meridiani  by  means  of  a  very  delicate  compass,  and  an  tppar- 
ratns  he  had  employed  for  other  experiments,  and  which  admitted 
of  his  bringing  his  neutralizing  magoets  veiy  exactly  into  the 
line  of  the  dip.  In  the  mean  time  I  proposed  to  undertake  the 
observations  on  the  dipping  needle,  and  on  the  horizontal  needle 
in  dif^rent  directions  ;  viz.  with  its  north  end  pointing  to  the 
south,  east,  west,  Sec.  Having,  however,  met  with  some  embar- 
'ransmeut  in  the  commencement,  and  having  employed,  in  con- 
aequence,  a  longer  time  in  the  observations  than  I  had  anticir 
fated,  Mr.  Christie,  after  having  finished  his  observation  in  the 
meridian,  continued  them  at  other  points,  and  has  thereby 
'detected  several  curious  and  minute  peculiarities,  which,  with  hu 
other  experiments,  will,  I  hope,  accompany  this  memoir.* 

Account  of  the  Observatioju  made  on  the  *i^>lv  Variation  of  lie 
Horixontal  Needie  in  various  Direclioiu. 

My  first  experiments,  as  I  have  already  stated,  wero  only 
matters  of  trial,  from  which  I  bad  merely  ascertained  that  the 

*  Hi.  ChiiKic.  bn  detailed  hii  ciniiincnti  in  an  czteadtd  ftfa,  wUdi  luccMds 
Mr.  Bdifaw's  pccMol  cramnKnicstiDa  In  tb*  ftuL  Tno*. 
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idea  I  lud  fonned  was  pracdicftble,  and  that  in  c«rtaui  sitAatiods 
Ab  needle  had  certain  airectioas  of  motion,  bat  I  had  obtained 
no  ht)iii^[ical  Tuulti.  .  Havinsr,  howerer,  pro?ide(l  myself  with,  a 
needle  proper  for  the  purpose,  very  delicate  and  li^ut,  and  ei^t 
inches  and  a  half  in  len^,  I  began,  towards  the  end  of  March, 
to  raster  the  amonnt  of  the  daily  change  at  every  hour,  or  half 
hoar,  from  morning  to  night ;  my  son  taking  the  (^Mervattons 
daring  my  occaeional  absence. 

My  iirst  obeervatioa  in  the  new  aeiies  was  made  with  the 
Borth  end  of  the  needle  pointing  to  the  west,  balanced  in  that 
position  with  two  m^;nets  placed  to  the  southward  attractiiw 
each  extremity ;  the  directive  power  waa  considerably  reduced^ 
and'  I  obtained  a  maximum  deviation  of  3°  15';  which  happened: 
at  about  eleven  o'clock  in  the  forenoon,  and  from  which  time  the 
variation  decreased  to  a  late  hour  in  the  evening.  The  needl« 
was  kept  in  this  position  for  three  days,  with  some  chaiu^e  of- 
directive  power,  but  the  character, of  the  results,  as  to  the  direc-. 
tion  of  motion,  the  times  of  commencement  Bad<  maximum.  Sic. 
were  of  precisely  the  same  nature,  but  the  amount  was .  more  or 
less,  according  to  the  directive  power  left  upon  the  needle. 

Having,  however,  after  a  few  dayB,  removed  myapparatuS  from, 
the  room  in  which  Uie  experiments  had  hitherto  been  made,  iota 
a  bower  in  my  garden,  and  having  detected  a  remaHmble  differ-; 
oice  in  the  results  obtained  in  these  two  situations,  I  determined 
to  commence  the  experiments  dt:  viwo  in  this  laittcr  spot,  which 
was  at  least  thirty  yards  distant  from  any  building ;  and  after-' 
wards  to  examine  tne  cause  of  the  ditierence  in  que^on.  .This 
•xasiination  is  reported  in  the  conclusion  of  this  article. 

[IVlr.  Barloy  here  gives  a  aeries  of  tables  of  obser.ved  daily 
variations,  with  the  north  end  of  the  needle  directed  to  the  fol- 
lowing points  of  the  compass  respectively^ — north,  aoi^,: 
Bortb-east,  south-west,  east,  west,  southeast,  noith-west,  north  , 
Kortb-east,  south-south-west,  eaat-north-east,  west-souttv-west^ 
east-south-east,  wesl^north-west,  south-south-east  -^  south,  (ex-- 
act  bearing  N.  16"  W.  and  S.  16"  E.)  and  north-north-west.] 

Fromtheaboveresnlbs,although  the  experiments  were  not  madei 
under  sudi  favourable  circumstances  as  I  could  wish,  we  may 
draw  some  verycurioua,  if  not  important  conclusions;  such,  for  in- 
stance, as  the  following.  That  while  the  north  end  of  the  needle: 
is  directed  to  any  point  from  the  south  to  NNW,  itsmotionduring 
the  forenoon  is  towards  the  left  hand  (the  spectator  facing  the: 
Bortb  end  of  the  needle) ;  advancing  therefore  to  some  point  be- 
tween the  NNW  and  north ;  and  while  it  is  directed  towards  any 
pointbetweeii  the  north  and  SSEit  passes  to  the  right  hand,  Uiacis 
still  to  some  point  between  the  norui  and  NNW;  the  south  end  of 
the  needle  at  the  same  time  passing  of  course  to  some  point  be- 
tween the  south  and  SSE ;  sothat  it  wouldseem  that  there  ought 
to  be  some  direction  between  those  limits,  viz.  between  the  N  and 
NNW,  andthf  S  and  SSE,  in  which  the  daily  motion  is  seto,  or' 


186  Mr.3itH»<BontlK.dail^V^i*iatiomofthe    [MiAcM, 

at  laaat  a  nmiimam ;  bat  Whether  this  is  » .fixed  directkn  duriof^ 
the  yew,  or  whether  it  hns  any  vibratory  motion  as  the  mm 
channel  it>  decliaatioD,  or  even  during  hix  didy.cwjne,  is  a 
ijpiestibn  which  cannot  be  decided  without  a  much  loiter  coara« 
of  experiments  than  those  I  have  here  the  bononr  to  present. 

It  IS  abo  qaestionaUe,  wheUier  the  dirsctian  of  this  Ime  sf 
MO  daily  vsriaUoo  is  the  same  in  difierent  parta  o£  tha.  world;  a 
point  on  which  I  hope  to  obtain  some  iafortnation  in  the  course 
of  the  present  year.  Mr.  Forster,*  of  H.  M.  S.  Griper,  baring 
very  obligingiy  und«takcn  to  repeat  my  experiments  at  Spitriier- 
gen,  daring  the  stay  of  the  vessel  at  that  place  for  the  pendulum 
experiments  ;  and  Irom  which  we  may  hope  to  derive  aome  int«- 
restiog  deductions,  particularly  in  reference  to  the  influeoca  of 
the  direction  of  the  solar  rays;  for  it  ia  clear  from  the  experi< 
nents  reported  in  the  preceding  table,  that  the  amount  of  tha 
deviation  does  not  entirely  depend  upon  the  moment  when  thw 
heat  of  the  aun  is  the  greateEt,  as  has  been  generally  imagined ; 
for  the  time  of  the  maximum  deviation  varies  from  eleven 
o'clock  in  the  morning  to  four  o'clock  in  the  afternoon,  accord- 
ing to  the  direction  in  which  the  needle  is  pointed,  and  to  other 
•ircuiARtances  that  will  be  mentioned  in  the  conclusion  of  this 
arlicle<  Mr.  Christie's  observations  are  also  of  a  kind  to  throV 
gteat  light  on  this  subject. 

Another  conclusion,  which  I  think  we  are  justified  in  drawing 
Sxnu  the  above  experiments,  is,  that  the  daily  change  is  Dot 
produced  b?  a  general  deflection  of  the  directive  power  of  the 
earth,  bnt  by  an  increase  and  decrease  of  attraction  of  some 
point  situated  between  the  north  and  NNW,  or  between  the  son^ 
and  SSE^  for  1  cannot  conceive  any  other  hypotheses  that  will 
aecDunt  for  two  needles,  situated  as  in  tbeae  experiments,  both 
approaching  and  both  receding  at  ^e  same  time  to  and  from  the' 
line  of  no  (Eiily  variation  ;  nor  for  the  total  suspension  or  eqni- 
vocat  vibratory  motion  of  a  needle  when  placed  towards  this 
direction.  - 

1  am  sorry,  that  not  foreseeing  at  the  commenoement  of  my 
experiments,  the  length  to  wtuch  I  should  carry  them,  1  did  not, 
from  the  first,  register  the  temperature  and  state  of  the  atmo« 
sphere;  for  from  certain  notes  of  this  kind  made  lately,  it 
appeatv  to  me  that  the  (quantity  of  daily  change  depends  in  a 
greater  degree  on  the  intensity  of  the  solar  bght,  than  on  the 
mere  temperature  of  the  day ;  although  it  is  certain,  from  soma 
recent  experiment  by  Mr.  Christie,  that  the  change  of  tempera- 

'  •  I  «n  iltekty  fajghl;  inddned  to  thii  gendemui  for  the  uouraw  umI  ntuOctotjr 
stMOratjalU  be  msde  dimag  the  recent  Torage  of  H.  HI .  S.  Conway,  under  the  aiia. 
mind  of  Ckpt.  BamlRall,  on  the  method  I  had  ihe  honour  to  propose  for  conecdng  the 
1m>1  Mtnctoo  of  Tessdi;  and  it  Js  iriih  gnst  plessure  that  I  find  he  hnbem  Erected' 
lwdieAtoi«)tytDCi>utBoebu>tuiiCirmea  dws  in  the  prewot  voyage  of  the  Ot^Mc. 
5j  be«t  tbankj.aic  alu  due  W  C^  Hall,  for  the  fudhties  he  ifibided  in  the  instuice 
uioVemeDticaitdl  and  for  the  judgmeut  with  which  he  eelected  (he  moBt  sjipioprista 
riWrtiMM  fcriuwultliilK  that  aitlhod  10  die  teat  efaehidtKpemnetifc-  - 
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t|iw  of  Uw  «ir,i  during  tha  4agt  b*B  R  ntm^.gTqKter  tSkct  Hpoa.[ 
tiw  wteoaity  of  «ction  ia  the  appowng  iu4^«t^  tbw-I  qoftld. 
poMiUy  Il»*e  iEUtginad. 

On  Me  <£ai^  Variation  qfthe  Dipping  Needle. 
KotwiUwtaBdiDg  mjr  «b3«rntioi)«  on  tlw  d«i{y  obM^  of  tbJR; 
ioitnwwQt  have  not  beta  bo  Buooeuful  M  tboM  on  th«.  horixoa-; 
fail  needle,  yet  it  wiU  be  jiroper  M>  fkWf  %  few  wofdt  pa  thf  avb-: 
iect  of  theexperimeDta,  although  I  do  not  iotend,  in  the  present 
itlMancei  to  give  any  numerical  resnlla ;  tboae  \  have  obtatned' 
not  being  so  uniform  as  I  conid  wish,  nor  sueb  as  to  justify  their 


-  Tbe  inatniliMit  I  enployed  was  made  by  Metsn.  W.  aod'T- 
Gilbert  7  it  was  tenarkebly  free  and  accurata^  and  certainly  gave^ 
fMidts  widi  greater  mtiforuity  than  any  dipping  needle  I  ever 
Vied.  The  aeadle  sraa  only  au  inohes  in  Length,  a  quuter  of  an 
iusli  broad,  and  very  thin  ^  it  peifrrmed  la  the  oievidiaa  fmlyi 
One  vibrati(nu  in  oae  fayndred  seconds,  when  under  tbs  ukMtil 
tensstbal  inSuencej  and  when  masked  aed  adjusted  by  two- 
BWgaeta  placed  ia  the  line  of  the  dtp,  it  made  only  tifteen  vilna-. 
tioQB  and  a  ibalf  in  tlM  aaoia  tine;  the  powar  waa  tbarafwv 
aedo^ed  about  eight  times. 

It  is  not  necessary  to  explain  here  the  means  that  I  eraplnyedn 
•ntd  dio  precauUons  I  took  to  enaure  stability;  it  wilMw  Hu£i- 
oiant  to  obaenia,  tjiat  I  paid  the  utmost  aUentinu  tc  this  esatow 
tial  oeodiboa,  and  that  I  believe  vk  waot  <^  sucoeei.  did  li^ 
aiiae  from  any  dtfeet  ia  this  part  of  the  process,  but  .froin.the 
SEtreni^  dclieaity  of  tfaia  insti-ument)  and  the  copaeqiieot  dii&- 
culty  ia  adjusting  it  when  under  the  indiMDce  of  the  iiantrafeiDe 
magoeta.  1  triia  ha  action  for  three  Weeks  iu  tba  house,  .but 
tiae  jarring  Of  doora  wid  other  circuawtanijea  pivvented  me  fHHB| 
drawing  any  conclusions.  I  then  removed  it  to  the  gardfla*  to 
a  spot  *eU  protBttlad  by. trees  and  shntba,  and  fixad  tbjs^ntire 
apparatiiB  to  ^  garden  wnlU  v\axA  w  enactly  ia  the  i^ugnalift 
meridian;  and  further  sheltered  the  wliole  In  the  bent  w^y  .(• 
«MU'fco■a  Um  ^fbeta  af  the  wiud.  vtd  w^tHwi.  ilAdeed:the' 
ealy  iDoonvewance  was  that  i  could  n^t  le^ve  the  needle  out  iib 
tfw  nigbt,  and  cou^d  tbffrrfure  only  jooticw  what  took  f\*&6  in  An 
day  tiaw,  aadliiia,  as  ihave  fiaidabov*,  waRnotao  wi&faajwJt 
could  have  desired. 

-  Ib  gMMral.R  iDetiofl  coteiosaoed  soon  aftwtW  inttniotfnt 
ma  agitated  « tba  monune;  but  it  was  ndt  of  thatgredu4.ti«*i 
wn^Msive  kwd  vAich'  wusated  »ji  uoiformly  ii)treuiqg:oe 
Sknreaaing  pMver,  •»  in  tlia  other  instrnmeot;  it  pBHA^t  foe 
isfrta&ce,  suddenly  from  one  half  or  qiiartar  degQw,  t#  woth#s 
Merc  or  lass,  and  wh*i&h  Matetimes  is  Iks  course  ef  the  da'jE 
^oM.  givfl  a  di&rence  in  Uw  dip  (a  (ha  fuaowX  of  9  ittm%'kim^ 
%hakft.0t  «ttn  d)w>e>.  Jwt  i  aaidoiNL  *tm :J»..i^.%'.t.eiflaafiiM 
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retnm ;  sltliotig))  wbeo  I  Tibrated  it  towardH  night,  it  contnpi^' 
took  ttp-its  mornitig  position.  .  I  made  theiie  obserratioai  witb' 
the  needle  in  Tarioua  directious,  viz.  wttk  tiie  hee  of  tbe  insttv-; 
ment  to  the  eut,  west,  north,  south,  &c.  but  in  every  cue  I 
obtained  fhe  same  sort  of  doily  motion.  The  que^tloti,  there- 
fore, Teapecting  the  lew  of  Tariation  of  this  instrumflnt,  s^. 
remaina  to  be  submitted  to  fixed  prinoifJes,  although  tiiere  can' 
be  no  longer  any  doabt  that  it  is  subject  to  a  daily  tmaage. 

On  a  curiout  Amimaiif  obttrved  between  the  daily  Yariationt  itt- 
doen  and  in  the  open  Air. 

I  have  already  mentioned  that  I  was,  at  1^  comatencemeat 
of  my  experimMits,  a  good  detd  embarrassed  and  delayed  by 
Cettain  anom^ies  wbicb  I  noticed  between  the  daily  changes  of 
tbe  needle  made  in  the  house  and  in  the  garden.  These  may  be 
Mated  shortly  as  follows.  That  in  certain  positions  of  the  needle 
towards  the  east  and  west,  the  daily  motion,  although  it  pro* 
Oeeded  with  the  same  determinate  uniformity  in  both  cases,  yet' 
it  took  place  in  different  directions ;  passing  in  the  one  instance 
fnun  the  east,  or  west^  towards  the  south,  and  in  the  other 
towards  the  north,  at.  the  same  corresponding  hours  of  the  day. 
the  motion  in  both  instances  being  equidty  distinct,  regular,  and 
pfoffreasive. 

'After  carefully  examining  every  circumatance  that  might  be 
npposed  to  be  the  cause  of  ttiis  singular  change,  I  could  oni^ 
imagine  three,  that  seemed  in  any  way  likely  to  account  fat  it,   '■ 

1.  Were  the  two  magnets  and  the  compass  needle  in  the  two 
eases  in  precisely  the  same  relative  situation;  and  if  not,  might 
not  the  cause  lie  in  this  discrepancy  ] 

3.  The  window  of  the  room  was  to  the  northward ;  was  it 
poutble  that  the  light,  arriving  at  the  needle  in  this  direction, 
was  tbe  cause  of  tibe  change  t 

3.  There  was  an  iron  stove  in  the  room ;  could  it  be  that  tbia 
waa  subject  to  a  pwiodic  increase  and  decrease  of  magnetic 
power? 

In  order  to  examine  tho  first  of  these  casea,  I  meaanrtd  veiy 
eareMly  tbe  distance,  direction,  &c.  of  the  compass  and  ma(^ 
nets  while  in  the  garden,  and  placed  them  in  precMely  the  same 
idsAive  situation  m  the  parionr ;  still  the  motion  in  tbe  two  oases 
was  reversed. 

To  examine  tbe  sectmd,  it  occuired  to  me  that  if  the  dtccction 
of  the  motion  depended  upon  that  of  the  lightj  the  needle  ou^^ 
to  be  wholly  stationary  in  the  dark,  or  when  excluded  from  the 
solar  rays.  I  therefore  kept  my  room  shut  for  two  days,  and 
ei^y  examined  i}ie  needle  by  the  light  of  a  wax  taper ;  iMtt 
aMhoa^  there  was  certainly  less  motion  on  those  days  than 
osnal,  yet  1  eoold  eome  to  no  satiafactoiy  contusion ;  but  I 
atiU  tbiak  that  fuiUMr  obeervatioBs  will  show  that  the  soke 
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light,*  and  not  the  tolar  beat,  is  the  priDcipal  operative  ageot  io 
producing  the  daily  Tariatioa.  It  Temaiped,  however,  to  examine 
the  third  query,  which  i'attempted  to  do  as  ft^ows.  Having 
placed  the  compau  in  its  former  situation  in  the  gardeD^l  tixeq 
oh  one  side  of  it  a  ten  inch  howitzer  ehell,  in  the  same  direction 
with  respect  to  the  compasa  as  the  stove  had  in  the  parlour,  and 
at  such  a  distance  that  k  night  produce  a  sensUtle  deviation  in 
Uie  needle,  and  which  I  ailterwards  adjusted  to  zero  by  a  slighli 
change  in  the  position  of  the  magnets,  thus  placing  the  neeme, 
as  I  imagined,  under  similar  circumstances  in  both  cases,  with 
respect  to  local  attraction ;  but,  notwithstanding  1  did  in  this 
y/ay  actaally  produce  an  alteration  in  the  doily  motion,  changing 
its  maximum  from  eleven  o'clock  in  the  morning  to  about  four 
o'clock  in  the  afternoon,  yet  the  direction  of  the  motion  was  the 
reverse  of  what  it  was  constantly  found  to  be  in-doors;  the 
cause  therefore  of  this  perplexing  anomaly  Btill  remains  to  ba 
discovered. ' 

It  is  proper  to  observe  that  Mr,  Christie,  having  made  some 
of  his  observations  in-doors,  and  some  in  bia  garden,  on  twoi 
compasses  at  the  same  time,  found  the  sam^  reversion  of  motion 
in  the  two  cases.  Hia  house  is  a  mile  distant  &om  mine ;  he 
has  no  stove  in  the  room  in  which  the  in-door  experiments  were 
made ;  and  the  only  resemblance  of  situation  is,  that  his  window,, 
like  mine,  is  towards  the  north.  It  should  he  further  added,, 
tliat  this  con&rmation  of  the  singular  anomaly  in  question  did, 
not  arise  from  his  simply  repeating  my  experiment,  but  grew 
naturally  out  of  the  particular  mode  he  had  adopted  to  prose- 
cute the  inquiry ;  our  experiments,  with  the  exception  of  the 
first  suggestion,  are  independent,  and,  therefore,  where  they, 
both  lead  to  the  same  result,  they  may  be  considered  aa  con- 
firming the  accuracy  of  each ;  and  where  there  is  any  difference, 
they  will  at  least  point  out  those  circumstances  which  require 
fiuther  iavestigatioii. 


P.  S,  The  experiments  to  which  I  have  alluded  in  p.  166 — 167» 
made  aince  this  article  was  written,  seem  to  indicate  that  thia 
anomaly,  as  well  aa  the  circumstance  there  mentioned,  ma/f  be 
occasionedby  the  daily  varyinginteusity  of  the  opposing  magnets. 


vAkh  thUcspCTimaiit«auUbenibmitted7woultlb«  toDu^  me  of  m  nnlle  neatniBMif 
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Article  HI. 

On  an  Improved  Apparattafor  the  Anali/su  of  Organic  Products. 
]     ._.         By  Mf.  J. T.Cooper*    (With  a  PliOe.) 

'  An  easy  and  accurate' method  of  determining  the  ultimate 
elements  of  bodies  composed  of  car1)on.' hydrogen,  oxyeen,  add 
azote,  has  been  oflate  years  a  ^eat  desiaeratum  among  chemists, 
&8  sadi  a  variety  of  contrivances  have  been  suggested  by  scien- 
tific individuals,  alt  of  which  have  their  peculiar  merits  and 
defects.  It  is  presumed  the  instrument  and  method  of  operat- 
itag  now  presented  to  the  Society  and  the  public,  if -not  entirely, 
inay  be  considered  as  nearly  free  from  those  objections  which,  m 
iny  opinion,  may  be  fairly  urged  against  those  heretofore  in  use. 
It  might,  however,  be  considered  ungenerous,  was  I  to  take  upon 
me  the  task  of  pointing  out  those  defects,  I  shall  therefore  con- 
tent  myself  by  briefly  stating  in  this  communication,  the  class 
of  substances  to  which  it  is  applicable  with  a  view  to  determin- 
ing the  proportions  of  their  elements,  and  a  description  of  the 
method  of  operating  upon  each  of  them. 

As  this  apparatus  seems  more  particularly  calculated  than  any 
other  for  operating  on  volatile  matter,  such  as  the  essential  oil^ 
camphor,  benzoic  acid,  and  a  variety  of  simitar  substances,  I 
shall  in  the  flrst  place  describe  the  method  I  have  adopted  in  the 
aoatysis  of  this  cWs  Of  bodies  ;  and  when  it  is  considered  that 
I  write  not  for  those  who  are  actiustomed  io  the  more  minnte  and 
delicate  operations  of  chemical  analysis,  but  for  those  who  are 
Or  may  be  considered  as  unacquainted  for  the  most  part  with 
this  subject,  I  hope  1  may  not  be  considered  as  tedious  should  I 
Tenture  to  give  those  directions  which  to  the  more  matured  in 
tcieac^  may  seem  to  be  unnecessary. 

The  oxide  of  copper  used  in  the  experiments  is  best  procured 
from  the  residuum  of  verdigris  (binftcelate  of  copper),  which  is 
or  was  used  to  he  distilled  in  glass  retorts  for  the  preparation  of 
strotig  acetic  acid.  The  reason  I  prefer  the  oxide  of  copper 
prepared  by  this  process  over  any  otner  is,  that  it  is  more  liKeiT 
to  he  free  from  impurity  than  that  which  is  prepared  by  precipi- 
tatioti  from  acid  solutions.  Every  one  who  is  in  the  habit  of 
preparing  precipitates  knows  the  difficulty  there  generally  is  in 
weeiag  considerable  quantities  of  precipitated  tofttter  from  adhfir- 
iag  neutral  salts ;  ana  as  the  smallest  impurity  would  in  some 
MMmae  eoUaiuiuate  the  r^ult  of  the  aasdysis,  it  is  a  very 
necessary  precaution  that  the  oxide,  which  ie  l^  far  th«gi!eat«st 
in  quantity  of  any  substance  that  is  employed  in  the  operation, 
should  be  perfectly  pure.   Should  it  however  happen  thatat  any 
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time  iQch  an  oxide  is  not  reftdily  to  beprocurtd,  the  oxide  that 
ia  obtained  by  beating  coppu  plate  and  quenching  it  in  mtM 
nuty  be  uiltMtitated  (  altitou^  i  give  the  decided  jweftreoce  to 
the  foimer  on  aocooot  of  iti- mechanical  texton  beuig  tnaeh 
more  ponmt,  and  cotiseqnnitly  exposing  a  ta^r  sorlace  to  tha 
action  of  substances  in  T^ovr  passing  throt^  it;  naithar  ia  it 
•o  likely  io  choak  np  the  tobe  and  eo&agev  its  bor^^^  and  of 
course  a  failare  in  the  experiment.  Supposing  the  reaidauni 
above  mentioned  to  be  employedf  it  ia  requisite  to  expose  itto  i 
red  beat  for  tw«aty  minims  or  half  an  hour  to  destroy  theearbtH 
naceoua  matter  that  in?ariably  accompanies  it ;  it  should  iSun 
be  pulverised  mid  eifted  through  a  fine  wire  eteve;  that  poition 
which  has  passed  the  sieve  being  a^ain.  sifted  tbroiwb  a  fine 
(nrprus  or  lawn  lieve,  the  tiner  dust  is,  got  rid  of,  and  each  t4 
these  portions  may  be  separately  kept,  and  is  applicable  to  difj 
ftrcnt  purpoaes. 

A  tube  of  hard  glass,  either  of  crown  or  green  botlle  g)asB, 
being  selected  about  14  or  16  inches  long,  and  from  one  to  two- 
tenths  of  an  inch  internal  diameter,  clean  the  inside  from  dust 
by  passing  through  it  a  piece  of  cotton,  then  maka  it  as  hot 
from  end  to  end  aa  the  fingers  can  conveniently  bear,  and  draw 
air  tbrougb  it  into  the  mouth  (but  not  blow  through  it)  while  it 
is  still  hot,  to  enaore  its  perfect  freedom  from  adhering  moisMre 
on  its  inside,  and  while  still  warm  seal  up  one  end  with  the 


Uowpipe ;  the  tube  may  be  now  balanced,  but  it  ia  necessary 
in  this,  as  in  all  other  operations  of  analysis  where  very  smaU 
quantities  are  concerned,  that  the  beam  ahould  be  affected  by 
]'20O  or  1-300  of  a  grain,  even  when  loaded  with  400  or  500 
^ains  al  each  end.*  'fhe  substance  intended  for  entdysis  it 
now  to  be  introduced  into  the  tube  ;  ifit  be  aolid,  as  for  instance 
camphor  or  a  like  substance,  it  may  be  broken  Into  small  Aag- 
ments  and  shaken  down  to  the  bottom ;  if  it  be  a  fluid,  as  u 
volatile  or  fised  oil,  il  may  be  introduced  by  means  of  a  amall 
funnel,  as  is  shown  in  tig.  7  (Plate  XXVIl),  which  funnel  is  pre> 
pared,  on  tite  instant,  from  a  piece  of  flint  glass  tobe  of  conve- 
nient size  and  subetance  by  hentiog  it  near  one  of  its  extremities, 
and  suddenly  drawing  it  out ;  it  is  evident  the  semifluid  glass  will 
be  thus  elongated,  and  a  funnel  with  nearly  a  capillary  tube  and 
of  any  required  length,  may  be  thus  obtained ;  a  very  little  prac- 
tice will  render  this  part  of  the  business  very  easy  to  be  accom* 
plished  ;  the  funnel  is  to  be  put  into  the  tube,  reaching  very 
near  its  bottom  or  sealed  end,  and  the  fluid  matter  introdaced 
without  soiling  the  upper  part  of  it ;  care  must  also  be  taken  on 
wiUidrawing  the  funnel,  that  no  portion  of  the  fluid  la  attached 
to  its  tower  extremity,  or  otherwise  this  will  happen.  The  viila* 
tile  substance,  or  that  which  ia  capable  of  being  rendered  so  by 
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« ted  beat,  being  now  introduced  into  tabe  tube,  iu  weisht  ig  to 
be  veiy  canetoUr  i»kea,  which,  when  done,  the  oxide  oTcoppet 
prevtotMly  Ccceo  from  its  fine  dust  by  the  h^a  or  cyprus  siere,* 
sod  teoeotly  keated  red  hot,  ii  to  be  poured  into  the  tube  while 
warm,  to  the  length  of  eight  or  ten  inches,  haviue  previously  put 
into  die  tidie  as  much  oi^  of  perfectly  cold  oxide  as  will  absorb 
the  fluid  portion  of  matter,  and  about  a  quarter  of  an  inch  above 
it,  or  to  stand  about  the  same  height  above  the  solid  8id>stance. 
Why  1  recopimend  the  present  proceeding  ib,  that  a  small  quan- 
tity of  the  cold  oxide  only  is  used  to  prevent  the  hot  oxide  from 
eoDUng  in  contact  with  the  volatile  matter  which  might  other- 
wne  endanger  the  escape  of  a  small  portion  from  the  tube,  and 
of  (H>HrBe  would  give  erroneous  results;  and  that  portion  of  cold 
oiide,  even  if  it  be  fully  saturated  with  moisture,  can  contain 
such  a  very  minute  quuitity  of  water  as  not  to  sensibly  affect 
the  accuracy  of  the  analysis.  Having  proceeded  thus  lar,  a 
quantity  of  recently  ignited  asbestos,  or  spun  ^asa  (the  former 
is  best),  is  pnt  into  the  tube,  so  as  to  occupy  an  inch  or  two,  de- 
pending on  the  quantity  of  water  that  is  expected  to  be  fonned; 
this-«nuBt  not  be  crammed,  but  put  rather  lightly  into  the  tube. 
The  tnbe  is  now  to  be  bent  as  represented  in  fig,  1,  and  its 
Kcaght  may  be  again  taken,  but  this  is  not  absolutely  requisite} 
it  is,  however,  well  to  do  it.  The  tube  is  then  to  be  covered 
with  thin  sheet  copper,  and  placed  between  the  forceps,  as 
represented  in  the  same  figure,  with  its  open  extremity  inserted 
under  a  jar  in  the  ordinary  mercurial  pneumatic  trough,  or  it 
may  be  connected  with  a  gasometer  of  Mr.  Pepys*s  construction, 
whicfa,  when  ten  or  twenty  grains  of  a  substance  are  employed, 
tnd  the  quantity  of  either  carbon  or  azote  it  contains  is  consi- 
derable, IS  convenient.  Small  mercurial  graduated^ars  may  be 
used,  even  if  very  large  quantities  of  gas  ore  obtained,  as  the 
process  of  decomposition  may  at  any  time  bestopped  almost  instan- 
taneously ,'t'  and  the  quantity  contained  in  tUem  being  registered, 
they  may  be  dtemately  filled  with  mercury  and  displaced  by  the 

Eseous  products,  as  long  as  any  comes  over,  reserving  only  the 
>t  portions  for  examination,  of  which  a  few  cubic  inches  alone 
ire  requisite. 

The  lamps  being  trimmed  with  very  short  wicks  are  now  to  be 
bghted,  hghtiog  those  first  that  are  nearest  the  gasometer,  and 
when  the  tube  is  red  hot,  the  remaining  ones  may  be  set  tire  to 
in  snccession,  until  the  whole  length  of  tube  that  is  filled  with 
the  oxide  is  red  hot.  One  set  of  kmps  for  a  tube,  of  the  size  I 
have  mentioned  diove,  is  generally  sufficient,  but  should  Mibes 
be  used  of  laiger  size,  such  as  half  an  inch  in  diameter,  both  set* 
will  then  be  required.     In  coating  the  tube  with  sheet  co[^i 


M  ii  toktn  finmi  ihcouda  to  aUoviuore  freedom  of  paw^  An  dw 
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Can  xkaat  be  taken  not  to  center  tb»t  ptut  of  it  which  ccPhtHln 

the  asbestos,  otherwise  the  heat  will  be  conducted  l^  it  to  thqt 
portion  of  tube,  imd  preVeat  the  coDdensattou  of  the  vapour  of 
water,  which  is  very  eseentid  ;  and  in  placing  the  t&be  betweCa 
the  forceps,  it  will  be  convenient  to  allow  that  part  of  it  «4iioh 
contains  the  volatile  matter  to  project  beyond  the  forceps  ;  the 
heat  titat  is  conducted  by  the  copper  coating  is  generally  enoogh 
to  volatilize  most  sobstances.  In  the  analysu  of  substancee 
containing  mnch  hydrogen,  and  especially  when  ten  or  twelve 
grains  of  them  are  taken,  it  will  be  fotmd  convenient  to  tUtach 
to  the  tabe  a  small  bulb  to  contain  the  water  that  bgenerated: 
this  is  represented  by  &g.  6.  I  believe  I  have  stated  the  whole 
thi^  is  neces^ry  as  respects  the  management  and  use  of  this 
apparatas  as  hr  as  regards  the  decomposition  of  vc^tite  sub- 
stances ;  in  the  next  place,  I  shall  speak  of  its  applicati<»i  to  the 
decomposition  of  fixed  substances,  which  after  what  has  been 
said  will  reoaire  but  very  few  words. 

If  the  suDstance  be  a  vegetable  salt,  it  must  be  freed  from  all 
eztruieouB  nuHsture;  this  is  best.eSected  by  Buffering  it  to 
Temain  over  an  hygrometric  substance  id  vacuo  for  some  Ume. 

Those  who  have  not  the  convenience  of  an  air-pump,  mav 
content  themselves  by  operating  in  this  way,  wbicli,  althougn 
not  i^uite  so  elegant,  answers  &e  purpose  extremely  well.  A 
wide-mouthed  phial  provided  with  an  accuratelv-ground  stopper 
being  procured,  select  another  and  much  smauGr  phial  that  wiU 
;easily  go  into  it,  and  allow  the  stopper  of  the  larger  one  to  close 
.accurately;  it  is  as  well  to  apply  a  little  tallow  to  the  stopper  to 
ensure  its  more  perfect  fitdug ;  strew  on  the  bottom  of  the 
larger  phial  a  quantity  of  chloride  of  calcium  (dry  muriate  of 
lime),  put  into  the  Waller  phial  the  substance  in  fine  powder 
intended  to  be  dried,  and  place  this  in  the  larger  phial  standing 
on  the  chloride ;  moisten  a  small  piece  of  bioulous  paper  with 
alcohol,  and  pot  it  into  the  laiger  phial,  but  not  inside  of  the 
smaller  one ;  when  thus  arrange  set  fire  to  the  moistened  paper, 
and  when  it  has  burned  a  second  or  two  put  the  stopper  in  ita 
place;  a  very  good  vacuum  is  by  this  means  formed,  and  the 
process  of  dessication  goes  on  rapidly.  I  have  repeatedly  useU 
this  method,  and  founo  it  succeed  very  well ;  I  thmk  equally  so 
with  that  usuallv  adc^ted  by  means  of  the  air-pump  ;  although 
by  some  it  may  be  ridiculed  m  these  days  of  el^ance  and  refine- 
ment. 

The  substance  in  this  state  is  to  be  mixed  with  a  portion  of 
the  oxide  recently  ignited,  but  in  Uiis  case  suffered  to  cool,  then 
as  quickly  as  possible  introduced  into  the  tube.  As  much  of 
the  oxide  may  be  used  as  would  occupy  an  extent  of  tube  equal 
in  proportion  to  that  shown  in  fig.  5  ;  a  quantity  of  oxide  is  then 
to  be  put  upon  the  mixture,  and  over  this  it  is  sometimes  well  to 
put  a  smalt  quantity  of  copper  filings  or  scrapiogs ;.  upon  these 
the  asbestos  is  to  be  used  as  above,  and  the  operatioQ  of  igai- 
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tioR  n-fo  bccoBductediakioHieTriifttdifiennitttuilQertotlMt 
iMt-nentjohsd. 

'  Hie  lamps  in  this  case  are  to  be  lighted  at  Uie  extremity  next 
^tke  gaBoinet«r,ait()  u  soon  as  the  g*a  oeases  tabe  Ubented,  the 
next  in  Baocesiioa  may  be  enifJojm,  and  *o  on  fo  tbe  end  ;  bst 
toBtesd  of  snScrit^  tbe  wbdeof  tfaentocoBtiMie  in  dene,  it  » 
«a  Well  to  eMin^sh  a  portion,  and  to  tvSet  only  about  tirae  or 
■feor  Co  rewain  in  operation  tt  once,  bat  taking  caie  to  tgnit« 
the  'Whole  «xteat  of  tube  at  the  close  of  the  process.  Tbe 
^gaeeoiie  products  being  collected,  aad  their  bulk  noticed,  tbeir 
:anftly«iB  is  to  be  conducted  in  tbe  usual  nuaoer,  ttJciog  care^ 
bowever,  in  all  instances,  to  observe  the  precise  tempereture  of 
tbe  gases,  tlwt  their  bulk,  as  also  tbe  quBJSti^  of  aqueous  vaptMO' 
they  ooDtarn,  may  be  estimated,*  -and  eitlier  to  eqaabse  the 
iittemal  aiul  external  surfaces  of  tbe  mercury,  or  to  calculate  tbe 
▼otume  of  gas  I^  tbe  diflerence  of  mereiuial  levels. 

Descr^oa  of  the  Plate. 
Fig.  I,  a  a  and  6  b,  two  long  spirit  lamps,  each  baring  tea 
blimers  and  wicks,  the  burners  of  each  lamp  sloping  towards 
those  of  the  other,  as  seen  in  the  end  view,  fig.  2 ;  they  are 
placed  in  a  tin  tray,  c  c,  mounted  On  four  feet ;  this  tray  is  per- 
forated in  the  middle  the  whole  length  of  the  lamps,  and  as  wide 
as  e  e,  fig-^ ;  the  object  in  making  the  humera  eloping  is,  that 
they  may  clear  tbe  lamps  and  approach  each  other  as  near  as 
requisite,  and  yet  leave  a  clear  current  of  air  to  the  flames,  and 
tbe  tray  is  perforated  and  moonted  on  feet  to  admit  thiscnrrent. 
d  d,  are  springing  wires  placed  at  each  end  of  the  tray  to 
receivethetobejy,  which  contains  the  substance  to  be  anidyzed, 
and  to  hold  it  over  or  between  tbe  two  rows  of  flames;  by  press- 
ing the  finger  and  thumb  on  the  two  shoulders,  g  g,  fig,  2,  the 
wires  open  to  receive  the  tube,  and  close  on  letting  go ;  and 
shoiiW  me  tube  be  shorter  tJian  the  lamps,  an  additional  support 
on  a  leaden  foot,  fig.  3,  is  placed  trough  the  opening  e  e  of  the 
tray  to  rise  between  the  flames,  and  hold  the  end  of  tbe  tube; 
the  tubes  are  hermetically  sealed  at  one  end,  and  the  materials 
then  put  in  while  the  tube  is  straight ;  it  is  then  bent  at  die 
other  end  to  suit  tiie  mercurial  trough. 

TTie  tubes  are  coated  with  copper  foil,  wrapped  sprrrily  round 
tbeb ;  if  each  succeeding  fold  lie  on  half  the  other  there  will  be 

-a  double  coat  of  copper  all  the  way  ;  if  it  lie  on  two-thirds,  there 
win  be,  three  layers  of  copper,  and  so  on ;  by  which  the  glass 

.  tube  is  supported  from  bending  when  hot,  and  becomes  very 
uniformly  heated.  The  spirals  are  continued  beyond  the  end  of 
the  tube^o  reach  the  support,  and  leave  the  end  within  the 
flames.    The  d(ftted  lines  at  k,  ^g.  4,  show  the  end  of  the  tube, 

*  Far  ntuch  mv  convcnint  formal*  viQ  V  finind  in  die  nktb  effitiMi  of  Ot. 
~UemjtSUiaita.1t  a  (^uBMrj. 
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~«hort«fA«8ap^Mt' the, foil  is  woured  at  Uie  iul  eoK  by'biMd^ 
jng  wire,  as  at  f . 

rig.  6  shows  th«  foil  in  act  of  being  wrapped  on,  also  the  pro- 
portion of  the  spnee  ccoapied  by  the  matenaW ;  'first,  tise  biucImc 
of  oxido  of  copper  with  the  material  to  be  analrKcd,  next  pare 
«Kide  of  copper,  or  copper  filiags ;  and  laMly,  ubMtot.  ^  Wfaon 
Ihe  quantity  of  vmter  fonned  ie  co»aiderftbl«,^  \ht  tabs  i»  either 
1>lown  into  a  bulb,  as  at  k,  fig.  6,  ornudted  on  to.one  rM(fy  prfr- 
fared,  as  at  /.  ■■..:.■     i 

Fig.  7  is  a  long  funnel,  niade  by  drawing  out  the  and  of  a  taba 
of  a  suitable  thickness  at  m,  till  it  is  \oog  and  small  ebotgh 
throagh  It  n  to  reach  to  thebisttom  of  the  tube,  and  then  cutting 
it  <^  at  m,  by  which  liquids  mar  be  introdaced  to  the  bottom  of 
the  tabe  without  wetting  the  sides.  < 

As  Uie  wicks  nearest  the  troo^  «re  to  be  lit  first,  and  tha 
remaiader  in  succesBion,  as  the  tonner  finish  their  action,  there 
are  upright  supports  of  tin,  a  o,  fixed  on  the  lamps,  one  for  sack 
apace  between  the  burners,  against  which  to  rostatlip  of  tin  p  Pf 
to  pravent  the  lighted  wicks  from  kindbng  those  next,  and  it 
aho  enables  the  experimenter  to  blow  out  those  that  hav«  dtma 
their  duty.  In  Sg.  2,  the  tin  Blip,  p  p,  is  shown  by  dotted  lines^ 
teaching  fVom  lamp  to  lamp:  littte  flat  caps  are  pot  on  each 
burner  when  done  with,  to  prerent  the  waste  of  spirit.  Fig.  8 
shows  one  of  these  taps,  t^,  on  its  place;  ff'.fig.  1,  a  shelf  fixed 
to  the  mercurial  trough,  to  hold  (be  lamps ;  1 1  ^  ^^adtated 
jar.  llti  pipes  with  corks,  w  w,  as  shown  in  fl8|>^f  arc  th* 
apfirtvres  to  pour  the  spirit  into  the  lamps  ;  their  pHtcn  <Mily  an 
marked  at  «)w,  fig.  1. 


Aetici^  IV. 

Oft  the  Anciettt  Tin  Trade,  as  described  by  the  Rev.  J.  Hodgson. 

(To  the  Editor  of  the  AmutU  of  Philotophy.) 

SIA,  Jluel  Far,  CtntvaU,  Jm.  1,  I^, 

Oms  of  the  adnntarers  in  our  mine  rery  obhgingly  lands  m« 
the  Amteis  of  FJaiomphy,  with  which  I  am  maoh  smnsed  ia  ^b» 
winter  eTemngi.  In  No. '36,  fisr  Deoember,  1823,  there  is  «, 
M^er  "  On  tb«  Era  when  Brass  vta  used  in  Purposes  to  whieb 
Iron  is  now  applied,"  by  the  Rev.  J.  Hodgson ;  and  1  6aA  it 
mentioaed  there,  "  tbat  it  is  acobable  that  the  I^yptinis  or 
PhtKuciaiu  had  made  meicanlile  voyages  to  tUs  oouatty  "  (tha 
land  oftheBritMs)  "  mora  than  16  centariea  before  that  lime  " 
(i.  a,  Ike  time  of  Jutina  Csesar).  "  That  it  was  hoowB  to  tbt 
Pboeniciaos  in  the  time  of  Homer,  his  accooats  of  aiober  and 
tia  art  uai|>Mtiouable  orkUmce."  "  And  there  oaa  4k  ■o4nbt 
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■Itat  thai  <be  Ort^  sod  Romana  fVequented  it  eonuAonly  ever 
after  the  deatntctioD  of  Carthage,  if  not  sooner." 

No#,  Mr.  Editor,  diia  accoant  oftbe  tin'  trade  tndoced  me  to 
nnlce  some  inqatriea  of  the  vicar  of  my  pariah,  who  gare  me 
^pORniraion  to  look  at  the  books  in  bis  Hbraiy ;  so  after  my  day's 
wort,  in  the  aune  (of  which,  Mr.  Editor,  I  am  a  captain),  I  hada 
peep  into  Dr.  BorWe'a  Natural  History,  ftsd  a  few  other  works, 
■Ottt  in  none  of  them  c«i  i  find  that  the  Egyptiaas  or  Phceni- 
ciaiis  were  such  great  navigators  at  the  perioo  above  loeationed, 
i.  e.  about  1700  years  before  CbiiBt. 

In  the  Slstcbapter  of  Numbers,  verse  22,  n-eare  told  tlwt  the 
liiaeliteB  in  their  wars  agaioat  the  Midianites  are  directed  to 
keep  for  their  own  nse  the  gold,  the  silver,  the  brass,  the  iron, 
the  tin,  and  the  lead.  If  this  country  were  then  known,  we 
•botdd  feel  much  obl^d  to  Mr.  Hodgson,  if  he  would  te&  as  his 
authority.  Had  this  country  been  the  only  oae  ia  which  tin  wa* 
.ever  foBod,  it  would  certainly  have  been  a  strong  gromid  for  pro- 
jumiag  that  the  Phoenicians  bad  traded  here  at  the  time  of  the 
Trojan  war.  Tin  was  generally  known  in  Spain,*  andamberf 
has  been  found  in  other  places  besides  the  Baltic.  Therefore  I 
^o  not  think  that  there  is  "  unquestionable  evidence"  that  it 
was  known  ta^e  Phceoicians  in  the  time  ofHomer,  about  eight 
centuries  before  Christ  Carthase,  we  know,  was  founded  by  a 
colony  from  the  Phocuicians  nearly  900  veata  before  Cbriati  and 
other  oolooies  were  planted  by  them  at  Tangier,  Malaga,  Gades, 
fcc.  Now,  Sir,  as  I  know  very  few  of  tlie  old  books,  lahouldbe 
glad  to  be  informed  where  I  shall  find  any  account  of  people 
before  that  period  venturing  into  the  Atlantic  Where  we  are 
left  in  darkness  we  may  be  allowed  to  reason  from  analogy. 
When  the  Portuguese  Mcame  acquainted  with  the  use  of  the 
compass  about  three  centuries  ago,  what  sort  of  voyages,  and 
what  diacoveries,  did  they  make,  on  the  coaat  of  Africa,  and  how 
easily  were  they  deterred  from  prosecuting  them  by  a  storm. 
Cape  Non.waa  for  some  time  the  extreme  point  to  which  Uiey 
ventured. '  Will  it  then  be  believed  that  the  Phceoicians  or 
Egyptians  were  in  tbe  habit  of  trading  to  this  country  without 
the  aid  of  the  needle  1&^  centuries  before  Christ.  It  may  be  in 
tht  recollection  of  those  who  have  read  Robertson's  America, 
that  a  Portuguese  in  sailing  for  the  Cape  of  Good  Hope  was 
^ven  by  the  currents  and  winds  out  of  his  course,  ana  nnex« 

Sectedly  discovered  a  part  of  South  America.  In  the  same  way 
o  I  believe  that  this  country  was  first  found ;  for  in  those 
days  what  navigator,  however  adventurous,  would  have  quitted 
the  coast  of  Spain  to  explore  unknown  seas  1.  If  tbe  trade  in 
tin  .by  sea  had  been  known  for  so  many  centuries,  how  does  it 
%Bppen  titat  Herodotus^  should  have  been  perfectly  ignorant  of 
tbe  matter,  and  in  his  mention  of  tin  points  to  the  Eriduius, 

»  akiy,  ni.«t,c  !«.  -f-  POnr,  Bb.  ffl,  e.  3.  '  t  imiM,  SMt.  IIS. 
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«lucli  be  says  has  &  Greek  derivation.  How  comet  it  tfatt  w« 
hvn  Qo  eccQunts  recorded  of  aay  Toyigea  mndt  to  t  great  diat- 
ance  b^ond  the  Straits-  ofGades  much  earliei  than  600  yews 
before  Cbrist.  Tliea  utith  respect  to  tbe  Greeks  bading  nere, 
Camden  says,  that  they  came  here  160  years  before  CeesBr,  gukI- 
Bpchart  fixes  the  period  more  than  a  century  lower,  U7  years 
before  Christ.  These  Greeks  were  adventurers  who  had  quitt«d- 
SaiBOs  with  tiie  intention  of  fonning  a  colony  on  the  Qoaat  of 
Egypt,  and  were  driven  W  a  storm  through  the  Straila,  near 
wbicb  place  they  settled.  These  were  the  only  people  of  that 
nation  who  traded  n  ith  iTs.  Nor  after  the  destruction  of  Car* 
tbage  do  I  believe  that  the  Romans  frequented  this  country,  for 
if  they  bad  done  it,  the  spring  tides  would  certainly  have  been 
veil  IuK>wn  to  Cfesar.* 

I  am  not  unacquainted  with  the  account  in  Strabo,  lib.  3,  of 
the  Phoenician  vessel  being  run  on  shore  by  the  crew  when  pur- 
sued by  a  Roman.  That  could  not  possibly  have  taken  |uace 
until  the  conclusion  of  the  first  Punic  war,  and  by  that  time,  and 
long  before  the  trade  in  tin  had  been  established  across  France 
by  the  MarEetllois,  a  Greek  colony,  who  had  quitted  PbocKa, 
before  Christ  539,  and  had  carried  on  the  trade  in  tin  and  amber 
with  the  Romans,,  to  which  Herodotus  points,  and  which  is  sub., 
sequently  detailed  by  Diodorus  Siculus. 

.  1  trust,  Sir,  that  you  will  allow  these  few  observations  to  be 
inserted  in  the  Annals,  solely  with  the  view  of  drawing  Mr. 
Hodgson's  attention  to  the  subject,  and  with  the  hope  that  he^ 
will  kindly  favour  us  with  a  paper  *'  On  the  Tin  Trade,"  in  one 
of  your  future  oumbers. 

I  am.  Sir,  your  obedient  setrant, 

A  TlWME*. 


Article  V. 

Oh  Fonil  Shells.    By  Lewis  Weston  DilIwyn,Esq.FRS.+    Ins 
Letter  addressed  to  Sir  Humphry  Davy,  Bart,  Pres.  RS. 

As  fossil  shells  are  more  numerous,  and  generally  occur  in  a 
better  state  of  preservation  than  any  other  of  the  organic  remains, 
they  have  become  one  of  the  most  interesting  objects  for  geolo- 
gical research,  and  lliere  ia  such  &n  exact  conformity  m  the- 
Btnictnre  of  many  of  these  fossils  with  the  living  genera,  as  to 
reoderit  in  the  hi^est  degree  probable,  that  the  habits  of  their 
animals  were  also  similar.  By  availing  ourselves  of  these  ana- 
logies, Bone  circumstances  attending  the  distribution  of  fossil 

'  lA.br. Mct.9.  t  FimiheP)iUaMtl>lMlTi«MKt>4utol«3,riitU. 

JVnuSenei,  vou  VII.  h 
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ihells  may  be  obsefred  which  have  hiiherU)  CK^Md  notice  nd 
if  you  Bho^d  find  them  to  be  sufficiently  interesting,  or  liktly  to 
floen  a  new  door  for  inquiry,  I  beg  that  you  will  submit  to  tbt 
RoyftL  Society  the  following  observations  oa  the  fouil  renuius  ot 

^»  MoltuKEB. 

PlinT,  in  .describing  the  ahcll  fish  which  was  aupposed  to 
yield  toe  Tyrian  die,  has  obeerred,  '  lingua  purpura  longitn^n* 
digitali,  qua  pascitur  perforando  reliqna  conchylia ; '  and 
Lamarck  says,  that  alt  those  molluscn  whose  shells  have  a  notch 
or  canal  at  the  base  of  their  apettures,  are  furnished  with  similar 
powers,  by  means  of  a  retractile  pi'oboscis;  and  in  his  arrange- 
ment of  invertebrid  animais  they  form  a  section  of  the  Tradieli- 
podes,  with  the  name  of  *  Zoophages,'  Whether  all  these 
Trachelipodes  are  possessed  of  the  same  predaceow  powers  of 
boring  into  hard  substances,  and  whether  some  of  them  uMy  not 
subsist  chiefly  on  dead  animale,  my  own  obsenrationa  have  led 
me  greatly  to  doubt ;  but  this  notch  or  canal  is  made  for  the 
protrusion  of  a  trunk,  which  is  formed  to  answer  the  same  par> 
poses  as  the  respiratory  organs  of  a  Gastrobranchus,*  and  may 
serre  at  once  to  distinguish  a  carniv(»^us  species.  The  follow- 
ing fossil  geaera  belong  to  this  section  of  the  Trachelipodes— 
CoRus,  Olivs,  Ancilla,  Terebellum,  Seraphs,  Oymea,  Ovnla, 
Yolvaria,  Maipnella,  Volute,  Mitra,  Tcrebra,  Buecinom,  Harpa, 
Monocerus,  Purpura,  Cassis,  Caasidaria,  Strombus,  Roat^laria, 
Triton,  Murex,  Ranella,  Pyrula,  Fusus,  Cancdlaria,  Potmmides, 
and  Cerithinm. 

-  In  idl  tiie  other  genna  of  turbinated  nniralves,  the  lower  mar- 
gin of  the  aperture,  instead  of  being  either  notched  or  chan- 
nelled, is  entire  ;  and  Adanson,  in  his  History  of  Senegal,  so  far 
back  as  17fi7,  has  shown  that  the  Molluscse  of  these  snelts  have 
jaws  which  are  formed  for  feeding  on  vegetable  substances  ;  and 
they  bare  been  proved,  by  subsequent  observations,  to  be 
entirely  herbivorous,  i.  e.  the  marine  genera  feed  on  algte,  and 
the  fresh  water  and  Itind  cenera  on  the  leaves  of  vegetables. 
These  together  constitute  me  other  sectton  of  tiie  TracheUpo- 
des,  whi^  Lamarck  has  called  '  Phytiphages,'  and  it  compnsM 
the  following  genera  of  fossils — ^Tumtella,  Turbo,  Cirrus,  £iu>v 
phalus,  Trocnus,  Solarium,  Delphinula,  Scalaria,  Natica,  Xerita, 
AmpuUaria,  Vtvipara,t  Paludina,  Melania,  PlanorbiH,  Cydos- 
toma.  Auricula,  lomatella,  Bulinius,  Helicina,  and  Helix* 

Eveiy  torbinated  univalve  of  the  older  beds  from  tmwtioB 
lime  to  the  lias,  which  I  have  been  able  to  procure,  or  of  whiek- 
I  caa  find  any  record,  belongs  to  these  herbivorous  genera,  and 
the  family  has  been  bandea  down  through  alt  th«  •uooasain 

*  8m  ail  E-  Home'*  abHrrttiM*  aa  tliU  ■uimil  unte  Ibt  ohm  sf  Hjiioe,  in  Aa , 
Ftiilaao^ieal  Trauactiona for  1SI5,  p.  S6I. 

■f- 1  wn  unable  to  distinguish  ihia  genus  frofn  Paludini;  uid  the  nun*  of  Vi*ipin  J* . 
edmatet  W  »1*)m^  frt  mm  0f  At  tpMtat  ue  ntvn  diMt  ori-vhipMiM*. 
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■trtta,  u>d  »tiU  inhahita  oiir  laad  and  waters.  On  the  oUiar 
hand,  kII  the  caniirorouB  genera  abound  in  the  strata  above  the 
chalk,  but  are  comparatively  extrsmehr  rare  in  the  eeeondaiy 
•trata,  and  not  a  single  shell  nas  been  detected  in  ao^  older  bed 
^an  the  lower  oolite.  As  a  proof  of  this  raritv  it  may  be 
remarked,  in  tiie  liet  of  British  roasila  which  Mr,  Parkinson  haa 
given  in  his  Introduction  to  the  Studv  of  Organic  Kemains,  that 
not  one  single  species  of  either  of  the  carnivorous  genera  has 
been  referred  to  any  stratom  below  the  London  clay,  and  only 
the  few  following  species  appear  in  any  of  the  nuoaerous  lists  of 
the  secondary  str^a  which  are  given  in  Conybeare  and  Phillipa'a 
OutHues  of  Geology,  viz.  a  Murex*  and  Pleurotoma  rostrata  in 
the  ereen  sand,  Ceritkium  melanoida  in  chalk  niarle,  and  s  few 
species  of  Rostellaria  in  various  strata  from  chalk  marte  to  the 
lower  oolite.  For  the  Pleurotoma  and  the  Ceritbium,  a  nfer> 
ence  to  the  Mineral  Conchology  is  given;  and  Mr.  Sowerby 
there  only  says  that  be  has  seen  an  imperfect  cast,  very  like  the 
former,  from  the  canal  at  Devizes ;  and  of  the  latter,  that  it  was 
found  in  the  London  clay,  and  in  the  clay  above  the  chalk  at 
Newhaven.  It  is  also  worthy  of  lemuk,  that  all  the  above- 
mentioned  Rostellaiiffi  which  have  been  found  in  secondary 
strata  are  nearly  allied  to  the  Linnsean  Strombus  Pes  Peleeaai  ; 
Mid  it  may  be  ooserved  that  this  species,  when  fully  grown,  baa 
not  any  open  canal  at  its  base ;  and  that  in  the  figure  which 
Mttller  has  given  of  the  animal  there  is  no  appearance,  nor  in 
Montagu's  Ascription  is  any  mention  made,  of  that  retractile 
proboscis  orrespiratory  trunk,  which  are  the  distinguishing  cha* 
racters  of  a  carnivorous  Trachelipode.  I  therefore  propose  to 
remove  these  Rostellarie  of  the  secondary  strata,  which  are 
readily  distingoisbed  by  the  remarkable  expansion  of  their  outer 
lips,  to  form  a  separate  genus  with  Petiver's  name  of  Aporrhaia 
and  the  other  fossil  Rostellarice  which  have  the  recent  Stromhus 
Jiatus,  for  their  ^pe  are  only  to  be  found  in  strata  above  the 
chalk. 

Small  circular  holes,  which  have  been  bored  by  the  predaoeoos 
Trachelipodes,  are 'Jrequentiy  found  in  recent  shells,  and  I  have 
seen  exactly  simitar  holes  in  many  fossils,  but  they  have  all  been 
takoi  from  the  London  clay  or  crag ;  nor  have  1  been  able  to 
find  any  such  appearance  in  any  fossil  of  the  older  formations. 
If  this  observation  should  be  confirmed  by  a  more  extended 
examination  of  other  cabinets,  it  will  prove  that  neither  the 
Aporrhaides,  or  any  of  those  few  undoubtedly  carnivorous  species 
which  have  been  found  in  the  secondary  formations,  were  for- 
nisbed  with  any  such  predaceous  powers  as  Pliny  has  described, 
and  that  they  belong  to  a  subdivision  of  the  Trachelipoda  zoo> 

*  Mi.  Qttags  Sowcrbj  has  sent  uie  thu  sheU  with  the  Dune  of  Murex  fokar,  and  if 
I  Bm  not  mudi  mittaken,  I  hsvt  seen  anothei  ipedn  of  Murex  bam  the  gR^  ttxA  in 
the  auoAy  coUwtMii  cfMr,  i.  8.  Milltr. 
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phasa,  which  feed  only  on  dead  animals.  Without  attempttogt 
to  diatinguish  the  more  predaceoos  from  these  other  genera,  1 
shall  however  at  present  content  myself  with  proving,  and  for 
this  I  have  adduced  sufficient  evidence,  that  the  whole  family  of 
the  carnivorous  Tntcbelipodes  are  extremely  rare  in  all  those 
strata  where  the  Ammonites  and  other  Nautilidte  abound. 

In  describing  the  Ammonites,  De  Montfort,  in  his  Conchologie 
Systematique,  observes,  that  they  are  found  of  all  sizes,  "  depuis 
la  grandeur  d'unc  Lentille  jusqu'a  celle  de  8  pieds  de  diametre  ■" 
and,  as  a  proof  of  their  great  abundance,  Lamarck  says,  "  La 
route  d'Auxerre  ^  Avalou,  en  Bonrgogne,  est  ferr^e  avec  dea 
Comes  d'Ammon."  These  Ammonites,  as  well  as  most  of  the 
other  principal  multocular  genera,  appear  to  have  become 
extinct  in  our  northern  latitudes  when  the  chalk  formation  was 
completed  ;  but  a  few  of  the  Naatilids  still  inhabit  the  southera 
ocean,  and  their  moUuscse  belong  to  the  carnivorous  order 
which  Lamarck  has  described  under  the  name  of  Cepbalopodes. 
From  the  occurrence  in  such  great  numbers  of  the  carnivorous 
Trachelipodes  in  the  formation  above  the  clmlk,  it  therefore 
appears,  that  the  vast  and  sudden  decrease  of  one  predaceoua 
tnbe  has  been  provided  for  by  the  new  creation  of  many  genera, 
and  a  myriad  of  species  possessed  of  similar  appetencies,  and 
vet  formed  for  obtaining  their  prey  by  habits  entirely  different 
from  those  of  the  Ccphalopodes. 

It  may  be  further  observed,  that  all  the  marine  genera  of  the 
herbivorous  Trachelipodes  to  which  either  of  the  fossil  species 
belongs,  are  furnished  with  an  operculum,  and  that  the  few  car- 
nivorous species  which  have  been  found  in  tbe  secondary  strata, 
agree  with  them  in  this  particular,  although  the  nnoperculated 

f genera  are  very  abundant  in  the  London  clay.  Lamarck,  of  the 
resh  water  Trachelipodes  says,  that  those  which  are  not  fur- 
nished with  an  operculum  are  formed  for  the  occasional  respira- 
tion of  air;  but  I  believe  that  this  observation  is  not  applicable 
to  the  marine  genera ;  and  it  was  Adanson's  opinion,  that  the 
operculum  is  intended  for  the  protection  of  the  animal  j  nor  can 
I  miagine  any  tiling  against  which  such  a  shield  would  be  more 
necessary  than  the  long  and  phable  fingers  of  the  Cephalopodes, 
when  they  abounded  in  the  seas,  as  they  must  formerly  have 
done.  It  is,  therefore,  at  least  a  curious  coincidence,  that  all  the 
marine  Trachelipodes  of  the  transition  and  secondary  strata,  of 
which  1  can  find  any  record,,  belong  to  genera  which  are 
furuished  with  an  operculum,  and  that  none  of  the  numerous 
unopercnlated  genera  should  have  been  found  in  any  other  than 
the  tertiary  formations  where  the  Ammonites  disappear.  For 
tbe  protection  of  the  testaceous  Gasteropodes  no  such  shield 
would  be  wanting,  and  including  this  order  it  may  be  generally 
observed,  that  none  of  the  marine  unopcrculated  Alolluscv, 
except  the  Cepbalopodes,  are  to  be  found  ui  tbe  lias,  or  in  any  of 
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its  oMer  strata;  and  it  appears  to' me  that  a  miich  greater 
approacli  towards  the  sume  variety  of  testaceoua  animaU  which 
now  inluibits  our  seaa  iato  be  louad  in  the  adjoining  bed  of 
lower  ooUte. 

The  foregoing  observations  are  confined  chiefly  to  British 
fossils ;  for  as  a  few  of  the  testaceous  Cephalopodea  still  lire  in 
the  wanner  climates,  it  is  possible  that  the  Ammonites,  as  well 
as  some  others  of  the  extinct  genera,  may  have  existed  longer, 
and  that  tiieir  remains  may  be  found  in  the  tertiary  formations 
of  the  more  southern  latitudes.  Although  fossil  iVautilidee  are 
common  in  the  secondary  strata  of  the  United  States,  tbey  are 
said  not  to  have  been  found  in  South  America;  and  it  mayj 
therefore,  be  queried  whether  the  Cephalopodes  were  not  coia-> 
fined  to  the  more  northern  latitudes  when  the  chalk  formatioo 
was  completed,  and  whether  a  decrease  in  the  earth's  tempera^ 
ture  at  that  period  may  not  have  occasioned  the  entire  de6tnu> 
tion  of  some  genera,  and  a  migration  of  others  to  the  southward. 

It  is  highly  probable,  when  a  more  perfect  knowledge  of  th« 
testaceous  aninfals  has  been  obtained,  that  the  line  of  inquiry 
which  I  have  now  suggested  may  be  greatly  extended,  and  the 
collected  tendency  ot  such  analogies  lieiween  the  habits  of  living 
animals  and  the  organic  remains  of  the  different  strata,  mav' 
serve  to  throw  some  light  on  the  nature  of  the  changes  which 
tlie  surfa<:e  of  our  planet  has  undergone. 


Artici-e  VI. 

Oh  the  active  Potoei-  of  Dilatation  af  the  Heart.* 
By  David  Williams,  MD. 

(To  the  Editor  of  the  Anriah  of  Philasophif.) 

DEAB  SIR,  LU>crpo«l,  Fa.  T,  1884. 

The  following  observations  were  made  during  my  experiments 
on  the  practicabilitv  of  an  operation  for  phthisis  pulmonalis,'!' 
and  also  while  inquiring  into  the  cause  and  the  ejects  of  an 
obstruction  of  the  blood  in  the  lungs.:};  By  securing  the  trachea 
of  an  animal  at  the  acme  of  inspiration,  the  heart  continues  its 
action  for  some  time.  To  ascertain  the  strength  of  the  active 
power  of  dilatation  attributed  to  the  right  auricle  and  ventricle, 

*  Exmi:ted  fiODi  An  Easy  on  (he  Motive  Poven  of  the  Diculation  of  the  Blood, 
Kid  befbre  tbe  liienicy  and  Fliilogopbical  Society  of  Lirerpaol,  Jui.  1834. 
+  jlnttalt  for  June. 
J  jiaaalt  for  September. 
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tbe  xMv*  wne  cooipretMdi  tlw  tDiwior  ns  neu  the  di^ifaragm 
W  po6Bibl«,  «Bd  the  superior,  6  little  above  iti  entiiLDOe  into  uie 
knncle.  As  the  auricle  wtg  tbtu  snddeoly  Umited  to  tfaa  biqbII 
quantity  of  blood,  that  the  vena  azygos  and  the  coroouy  veias 
poored  into  it,  it  was  expected  that  tiie  blood,  which  remuned 
In  the  infWor  ck* a  between  die  oompressed  part  and  the  auncl« 
arould  haTe  bMti  pomped  out.;  but  no  effect  indicating  a  «uldea 
extraction  of  blood  from  the  isolated  portion  of  the  inTerior  cava 
could  be  perceived.  Had  the  auricle  or  Teotncle  exercised  the 
function  of  active  dilatation,  it  must  have  been  discovered,  fbr 
the  lungs  were  quiescent,  and  no  muscular  action,  save  that  of 
the  heart  itself,  p«plexed  the  observation.  After  the  last  systole 
o(  the  left  ventricle  has  occurred,  irregular  and  hurried,  or  flut- 
tering oontractions  of  the  muscular  fibres  of  the  right  ventride  take 
place.  When  they  have  ceased,  the  right  ventricle  feels  full  and 
eoft,  and  the  left  feels  contracted  or  couapsed.  If  now  we  op«i 
<H)e  of  tiie  pulmonary  veins  near  their  termination  in  the  auricle, 
ao  expansion  of  the  latter  chamber  or  of  the  ventricle  will  take 
place ;  but  as  the  residue  of  the  blood  in  the  pulmonary  veins 
drains  into  the  ventricle,  it  imperceptibly  fiUii,  and  its  walls  feel 
•ofter  to  lJ\e  touch. 

We  shall  now  take  into  consideration  the  influence  ascribed 
to  the  active  power  of  dilatation  of  the  heart  in  the  economy  of 
the  circulation.  In  the  first  place,  we  shall  inquire  into  the 
nature  of  the  power ;  then  compare  its  chamcteristic  quaUties 
with  the  above  phenomena ;  afterwards  we  shall  be  able  to 
judge  whether  we  have  arrived  at  any  facts  capable  of  furthering 
our  acquaintance  with  the  moving  powers  of  the  circulation.  As 
Dr.  Wilson  Philip  is  the  last  author  on  our  subject  whose  writ- 
ings I  have  perused,  I  shall  take  the  liberty  of  quoting  the  fol- 
lowing periods  from  his  valuable  essav,*  so  as  to  give  my 
readers  a  correct  statement  of  the  ideas  entertained  by  Dr. 
Philip,  as  to  the  nature  and  the  influence  exercised  by  the  inhe- 
rent dilatine  power  of  the  heart,  and  also  the  resilience  of  the 
lungs.  "  What  purpose  then,"  says  Dr.  Philip,  "  is  served  by 
the  dilating  power  of  the  ventricles  increiised  by  tlie  tendency  of 
the  lungs  to  collapse  1  It  favours  the  entrance  of  the  blood  sud- 
denly propelled  into  it  by  the  contraction  of  the  auricle ;  and 
the  degree  of  dilating  power  is  well  proportioned  to  this  office. 
Without  this  dilating  power,  the  tendency  of  the  ventricle  would 
be  to  remain  in  a  state  of  collapse  aSter  toe  systole,  and  part  of 
the  power  of  the  auricle  would  be  expended  in  dilating  the  ven- 
tricle. Here,  as  in  many  other  instances^  both  in  man  and  the 
inferior  animals,  we  see  nature  saving  the  muscular  by  the  sub- 
stitution of  the  elastic  power."  In  the  last  sentence  we  perceive 
Dr.  Philip  recognizing  elasticity  to  be  the  nature  of  the  mherent 

■  SotneObBcrratioiuKlaliiistathePowenof  CireulaUiHi,  &c.Madica-<3iu.  Tmn*. 
V(il.»ii.Pm.II. 
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fMnrenriiicH  emUes  the  verrtridca  to  dilftto  thetos^VM.  Pnif 
«h«t  is  Hm  BHtuie  of  die  action  of  on  ehMi*  boify?  Mv.  John 
Honte^  thaB  ileitMi  it :  "  The  bctien  of  •lttBtR:(e<r  is  oontmuiit, 
Mid  its  itmnetiiate  eAfrta  ne  produced  »heiiefer  the  r«Bistu4E« 
it  reneved ;  by  whioh  it  naay  be  distimgutsbad  IroRi  otiiar 
power*."*  FniBioardeAnitioli, 'irelMmttiat  theaekiMief  Ml 
elastic  body  is  permanent,  aikd  that  an  loon  ■»  A«  itialNtii^ 
porwer  which  retains  it  in  a  forced  pDgiti<iB  is  reitMv«d,  lint  it 
immediately  ngaina  its  naturd  state  of  rest.  In  order  to  the 
ehieidation  of  our  problem,  we  Bball  admit  the  body  ef  the  Ml 
Tentride  of  the  heart  to  be  possessed  of  an  elastie'  prop«tl)r.  As 
the  systt^e  of  the  ventricle  throws  the  elastki  pnoperty  into  a 
fereed  position,  wA.  as  the  *mtncle  remams  iot  some  timeafter 
its  last  systole  in  a  coesparattve  state  of  coHapse,  we  have  oal^ 
to  do  away  with  the  influence  of  the  nower  which  retains  it 
'daring  that  period  in  diat  state,  and  tne  riastic  property  wiU 
instantly  restore  itself  to  its  natural  position.  Before  we  sat 
■bout  meuin^  it  from  its  constrained  situation,  we  sfaaK  inqwre 
into  die  nature  of  the  power  which  we  hare  to  contend  wtA. 
'As  a  state  of  relaxation  in  a  muscular  fibre  sac«eeda  the  state  of 
contraction,  it  f)How8  that  Ae  action  of  the  aauscalar  fibns'of 
the  widls  of  the  ventricle  cannot  be  UiecauBeoftheeonfiaeoieat 
of  the  elaetic  property  in  its  annataral  position,  for  w«  admit 
contraction  to  tie  the  last  motion  of  the  renfaiole.  Tbercaisting 
power  dien  most  arise  (torn  the  propulsion  of  a  portion  of  the 
mood  into  the  aorta  horn,  the  cavity  of  the  ventncle  by  its  sys- 
tole, withont  its  being  able  (by  its  elasticity  or  active  power  of 
dilatation)  to  draw  its  wonted  supply  in  return  from  the  aoneie, 
nn  account  of  the  latter  being  itself  oeprtved  of  its  nsoaliBitpjdy. 
Tlmefot?,  as  the  elastic  property  endeavours  by  its  reaction  to 
regain  its  n^iral  state  of  rest,  a' tendency  to  fom  avapamain 
thecavitT  of  the  ventricle  most  be  the  result,  which  efitotnaUy 
tetains  the  elastic  property  in  its  constrained  position.  Now  if  ' 
we  can  establish  a  commanicatioB  between  the  cavity- of  the 
Tentride  and  the  exterior  air,  it  is  evident  that  we  «h^  do 
away  with  the  tendency  to  a  vacuum,  and  consequently  withthe 
resiatance  offered  to  the  reacUon  of  the  el»sda  property.  Saoh 
a  communicattOR  is  easily  established  without  doing  any  injury 
to  the  w^ls  of  Uie  ventncle,  by  opening  one  of  the  pulaonMy 
Tcios,  near  their  junction  with  the  auricle.  In  the  namtina  of 
our  experimental  mrestigation,  we  are  informed  that  after  suoh 
an  expedient  was  had  recourse  to,  that  no  such  pbenonteaoa  oa 
dilatation  of  the  ventricle  was  remariced.  TherefOTe  if  m  can 
depend  on  the  correctness  of  the  observMiona  d«riag  theabove 
experimentM,  and  if  observations  under  anoh  circamBtucaa  eau 
be  relied  On,  we  must  conclude  the  active  ptHwr  of  dihrtatiott,  or 
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ibetetioD  bf  the  elwdic  property  of  the  KurifilM  utd  TsntiicU^ 
to.be  eidier  ideal,  or  to  oe  so  eKtrvmely  feeble,  u  to  be  ckpabU 
of  eradisg  our  senses  under  the  most  favoumblc  situation  in 
wbtch  we  can  place  the  oFgans  for  inspection.  For  I  can 
■cuceljr  conoeire  it  possible  to  devise  mora  decisive  modes  of 
•socrtauHng  the  existence  «f  suoh  k  power,  thou^  ever  bo 
(rifluifC,  th«D  those  had  recourse  to.  , 

.  Further,  as  the  action  of  an  elastic  substance  is  «»  perfect 
after  the  extinction  of  life,  until  tlie  ppocess  of  putrmctioQ 
desbr^a  its  textur^  as  during  the  existence  of  the  animal;  by 
«xamining  a  heart  detached,  after  its  absolute  death,  or  after 
its  uttnost  contraction  by  the  vis  mortua,  we  can  readily 
-mtisly  owselves,  whether  the  walls  of  the  ventricles  hare 
-ai^  dastic  property  that  can  be  appreciated. '  If  we  find  a  heart 
contracted,  and  on  pressing  its  body  so  as  to  Hatten  it,  that  it 
does  not  present  toouraenseaadispositionjto  recover  its  natural 
shape-  similar  to  what  we  witness  in  the  traly  elastic  arteriea 
whoae  lootsare  attached  to  its  base,  what  inierence  ere  we  to 
drawT  Why  certainly  we  must  need  infer  that  it  possesses  no 
{greater  elastic  property  thanmusclea  inconunon.  'Itie  c»)nditi(»i 
of  the  heart  greatly  aepends  ou  the  state  of  the  animal  whea 
■  killed.  Fat  beasts  (more  particularly  sheep),  from  their  nvr 
'wifihliBeBB>  and  from  the  action  of  their  diaphragms  beb^ 
restrained  by  their  obesity,  are  easily  overdriven,  and  sometimes 
on  tbeii  way  to  the  slaughter-house,  to  prevent  their  suffocating, 
they  are  obliged  to  be  "  stuck ,- "  or  from  urgency,  they  are  killeu 
w^e  yet  breathless  and  r«ady  to  faint.  The  right  ventricle  of 
the  heart  of  an  animal  killed  in  such  a  pUght  is  found  to  be 
gorged,  and  the  reason  appears .  to  me  to  be  obvious.  As  the 
blood  is  more  or  leas  obstructed  in  its  passage  through-  the 
luags,  previous  to  the  sticking  of  the  animat,  the  pulmonary 
artery  and  the  cavities  of  the  right  side  of  the  heart  are  nectsssr- 
rily  more  or  less  gorged,  and  the  ventricle  and  pulmonary  artery 
must  remain  so ;  for  during  the  time  tlie  animal  is  bleeding  to 
death,  a  small  portion  only  of  the  blood  which  they  contain  at 
4he  time  the  animal  is  stabbed,  can  pass  into  the  system  of  the 
pulmonary  veins,  for  want  of  pure  air  in  the  air  cells  of  the  lunes 
to  enable  it  to  undergo  the  mystorious  change  in  the  reto  lialr 
pighii.  Thus  the  right  ventricle  will  be  la^e  and  flabby,  or 
with  its  muscular  fibres  relaxed  after  the  pluck  is  extracted  j  for 
in  consequence  of  its  being  retained  in  a  state  of  exteusion,  tlw 
.action  of  the  vis  mortua  is  prevented  from  aB'ecting  its  muscular 
Sibtvn  Whoi  an  animal  is  killed  by  dividing  the  blood-vessels 
of  tbe  neck  without  any  previous  obstruction  in  the  lungs,  then 
w*  engergemeut  can  taxe  place  in  the  right  ventricle,  for  the 
Jblood  raues  with  unusual  impetuosKy  towards  the  point  where 
there  is  the  least  resistance,  and  in  a  few  minutes  nearly  the 
whole  of  the  Uood  in  the  body  escs^es  through  the  artificial  out- 
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tbe  immediate  efiect  efanobsteuctioD-of  blood  in  the  lungSi* 
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Article  VIII. 

Astronomical  Observations,  1824. 
By  Col.  Beaufoy,  FRS. 

Bushey  Heath,  near  Stanmore. 

liUlCiidcal'' 31' 44-9"Nanb.    lungitude  Wut  in  time  1' S043*. 

Jan.  IT.     Emeniai   of  Japier'i  Mocod  (   S^  DT'  47"   Mean  Tims  u  Biuhef, 

MtdliU I   6    OB    OB    Mnc  TiiD«  u  Otecswkb. 

fin  contact  with  tlu{  .q^  ,  .,  j.,, ) 
Jio.  Se.*   Jnpitci'ithiTdMtdllu.^      plinet'i  Hmb.  . .  {  '"^ '*    *^   VM.T.Buitwr. 

(.Immenian. 10  U    10  ) 

jM.se.     Ixomaca      of  Jnpta'B     flcat  C  0    U    S3    UauTmuuBnAtf. 

ntdlin... J  9    86    S4    Mnn  lime  at  QiMnindi, 

Jan.  31.     Emernai    of  Jnioitt'i  iccond  (II     SI    M    Mean  Ttme  at  Bnahe^. 

ntdlile. Jll     «S    M    Mtau  Time  at  Onaawidi. 

Ftk    1.     JapHv**  fomth  J  InUnir.  T*  48'  95"  UT-BaOitj        ^^  *V  66"  M.T.Gt. 

eattlliu jEmer.    9    59  36  10     0   5T 

PA.  II.     Immo^rf  8  .  Oemfm  bjJ     ,    g,    «(ai,^  jime. 

Feb.  14.     Brnaiun     of    Japitei'i    flm  J   7    43    58    Haaa  Time  at  BBabcjr. 

.     MIdtite i   T    43     17     Mean  Time  at  Onanvidu 

a  AcGdrilnc  to  the  Nautical  EpiMUicriaf  the  ecHiae  oi  lUi  aatdlite  took  place  at 
ISk  IS" as'Ttait the Htdllte imnuqad  bddnd tilw pUiiet,  at  I0»  SV  sr  QiMnidi 
"       se  of  I"  M' 04", 
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MS  Ur.CtmaieriiMd.om  [Mabch, 

AsncLK  JX. 

On  Animtd  Rtmaimfoitnd  in  Caves.    By  Q',  Comberland,  Esq. 
(To  the  Editor  of  the  AMmak  of  Philosophy.) 

9IB,      .  Britttlf  Sac  99,  1884, 

"  When,  in  the  Aimak  for  Febnwry  last,  you  did  me  the 
favour  to  pobUsh  my  remarks  on  the  enigmaticGtl  cave  at  Picker- 
ing, which  has  given  rifie  to  so  many  nnsatisiactory  conjectures, 
I  confess  I  was  carried  away  with  the  then  prevailing  opinion, 
tfa«t  the  remains  of  the  aninuls  found  there  had  bebn  locaBzed  to 
the  spot,  and  their  assembling  there  for  safety  was  in  that  case 
not  improbable  at  the  rising  of  waters  of  the  general  flood.  Bat 
I  have  since  felt,  that  the  objection  founded  on  climate  is  insur- 
mountable, and  that  they  could  not  have  beeo  dragged  there  by 
the  hycsnas  is  now,  Ibeueve,  the  most  general  bebef;  for  not  to 
insist  on  what  Dr.  Knox  asserted  at  the  Wemerian  I-ectures, 
reported  in  the  Physical  Journal,  No.  16,  vis.  that  the  hycenas  of 
southern  Africa  are  not  in  the  habit  of  conveying  their  yitj 
away  into  dena,  it  seems  impossible  to  reconcile  to  reason  that 
they  should  have  found  such  various  animals  near  together,  as 
the  elephant, rbinoceros,ox,luirBe,hippopotamus,  tiger,  bear,  and 
wolf;  OF,  if  they  had,  that  they  should  nave  been  able  to  effect 
such  a  labour,  so  much  beyond  their  united  strength,  or  to  have 
destroyed  all  the  skulls  by  even  their  forcep  jaws ;  neither  can 
any  one  be  made  to  believe,  could  all  this  be  proved,  that  such 
ammals  as  these  antediluvian  hyeenas  are  descnbed  to  be  in  point 
of  magnitude,  would  have  left  even  the  smallest  remains  of^such 
small  bones  as  those  belonging  to  the  rat,  mouse,  raven,  pigeon, 
and  lark.  Ducks  and  partridges  would  have  been  but  a  mouth- 
ful to  them,  and  it  is  not  very  easy  to  imagine  by  what  means 
they  could  be  able  to  catch  them  any  more  than  rabbits  and 
bares. 

Let  us  suppose  the  gnawed  mariis  on  the  bones  to  be  esta- 
blished by  comparisoQ  ;  it  proves  nothing  of  their  having  been 
gnawed  where  tney  were  found ;  and  as  to  the  polish  acqmred  by 
their  feet  and  bur  passing  over  them,  that  really  must  always 
be  considered  as  conjectural,  and  proves  nothing  as  to  locality. 

Admit  even  that  a  considerahle  portion  of  anginal  gelatinous 
matter  (as  has  been  asserted)  remained,  it  could  only  show  that 
ibe  period  since  the  destruction  of  these  animals  had  not  beet^ 
very  extended,  not  that  they  died  there.  Again,  if  no  skull  was 
ktt  entire,  but  <Mdy  (Aips  found,  and  solid  ports  of  bones,  or 
angular  fragments  projecting  through  the  stuagmite  above,  we 
should  be  a  little  cautious  in  naming  so  many  species,  and  varie- 
ties  ofspe^esi  of  small  animals :— even  Messrs.  Cuvier  find 
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CItft  nuglit  Btartle  tt  this  difficultf  ooe  wonld  thiuk.  Bqt  a* 
libi»  n  K  iiibjeet  on  iriiieb  n  ftw  an  coapetent  to  dodde,  oad 
ao  mndi  hta  been  adTaoced  <m  the  contiaeat  by  snpposed  ih&l- 
lible  jo^w^  Aat  we  moit  be  ailent  on  thathead;  only  it  does  . 
avBiaaliange,  tfa«t  iF  aome  anevQ  vTHkn^-.naWed,  moie  are 
BOtao;  and  I  do  not  find  onein  dntaappoiad  atateniKugtlie 
ioHMMeMaia  that  Mr.  Cottle  baa  ootteeted  from  Onaton;  aad  - 
aa  aova  oiw  nuHt  Iwu  bcao  l«ft  if  tttia- waa  thflit  daa  of  ■laii^'- 
Ut,  trtiy  hav«  mot  lAfi'r  aknUs  faedt  foaiid— at  a^  nit*  that  of  uie 
laataoTTiTor  ?  Stwia  haa  been  laid  on  Uwaabopea  not barii^  been 
ToUadi  but  I  thiolt  that  could  not  have  been*  at  pebbl«a  ftund 
witb  BMBr  io  tbe  places  where  tbey  arc  foond ;  for  if  gimnite 
rocks  have  been  proved  to  have  been  remoTed  by  water  hundreds 
of  miles,  surely  boaes  floating  in  masses  might  have  been  con- 
darted  by  cnmmts  from  very  distant  parts  from  those  wh&te  we 
find  them,  and  being  lighter  they  would  not  have  mixed  with 
grayel  or  beach  atones  at  the  retreat  of  the  waters,  but  prob^y 
wafdiad  ap  with  nuid,  and  entangled  in  each  othar^  ttiey  fell  into 
these  cavities  on  the  retreat  of  the  waters,  or  were  carried  in  by 
wbiftpoc^,  ao  as,  after  receiving  many  fractures,  to  be  deposited 
at  lei^thia  tlerel  bed  rach  as  they  were  discovered  in,  reBting 
on  the  originid  stalagmite,  and  when  all  was  dry,  receiving  in  Ae 
coarse  or  a^ea  an  additHmal  coTering  of  a  aimiiar  depositkHi. 
llus  coniectnn  accounts  also  for  their  iutennixtuie,  as  wdl  a» 
fnwtona  *tat«;  Ibr  rolled  bone,  an4wood^  or  ivoty,  sk  only 
inradnbty  Cound  among  ancient  beacltea  of  gravel  such,  as  now 
lies  below  the  land  at  Shorehampton,  near  Bristol,  and  niiich 
baa  produced  many  specimens  whenever  the  mine  is  opened  to 
gravel  Lord  de  Clifford's  park  there,  a  deposit  undoubtedly  1(^ 
there  on  the  borders  of  toe  Severn  channel  at  the  retreat  of  the 
waters  of  the  flood. 

To  come  at  the  truth  will  be  difficult,  and  therefore  we  ara, 
obliged  to  Prof.  Buckland  for  the  great  paina  he  h(ls  taken  in 
bringing  forward  all  that  has  hitherto  be^  knowQ^  on  a  suhiect 
that  seems  so  strongly  to  corroborate  the  Scripture  history  of  Uie 
Delage ;  but  we  must  not  in  the  history  of  natmal  events  took 
to  any  auth«ity  but  that  which  is  founded  on  dicamatances  . 
applicable  to  the  event  under  discussion. 

Yours,  &c.  Q.  CoMBBm^KD. 


byGooqlc 


sou 


I 


Mr.GiJ^iXlaiifanaittnmfimilrialTaUt.    '  (Maicb 


l|SISIi;ilS£ISg££SiliSIS£SISSIS 


IllllSSSIIIillSIIISIISIIIIlllU 


ISSIIIIiniSII^IIISIillllllSSI 


IS 


tzzssssssssfiSsstsstisstns^tSi 


SUttUtSZtUttitSZZZZttZtSSU^ 


nzistzssxtsttz?tt%ttz%ttt^iiis 


mmmummmmuumt 


ii 


if 


iiilliiiillSililS^iilllilillliS 


isiiiissisiisiisisniiinsisssi 


Vi 


uummmummtiimim 


;S3IS;$SSSS£S£SS£:SSSSSSS=;2:3S££S 


g£ggS£££SSSSSES££SSS£gSg£^:SS£SS 


sMWi 


^     Ite  abon  uUm  deirir  ibow,  that  b  imn  winUn  the  teim«Mlw« 
"^at^  (wfakhit  a  plM*  of  gnat  MMst  to  innfidt)  md  atFauaoM 
It  aa  naai  ai  petdUa  the  nme.    Tbe  Thcnnenietiieal  Regirtai  at  Kn 
wu  kept  It  &Obtan»orj,  6  milei  E.8.E,  ftom  dw  dt]>. 

Gooi^lc 


1834.] '  On  the  Voleami  atfrtteni  in  Aoinly. 


Abticlp  XI. 

^n  Account  of  the  Volcanoi  at  prtteiU  in  Aetivitif. 
By  M.  Anigo;* 

SoMB  persons  baviiig  appealed  desiroiu  of  aeeii^  ia  the 
"Aoauure"  on  accouat  of  the  Tolcaaos  dow  in  activitTf  I 
ei^aged  to  write  it,  but  mthout  having  sufficiently  reSecteo^  as 
I  afterwards  discovered,  on  the  difficulty  of  this  work.  The 
details  with  which  most  travellers  have  furnished  us  on  these  great 
phecnomena  are  incomplete,  and  extremely  vague.  In  the  esti* 
mation  of  one,  those  parts  of  the  earth  from  which  a  UtUe  smoke 
arises,  or  upon  which  a  few  sparks  are  perceived,  are  volcanos ) 
another  gives  this  name  only  to  mountains  which  incessantly 
cast  forth  torrents  of  lava,  burning  matter,  and  ashes.  TtM 
first  win  insert  in  his  catalogue  the  tnSing  flames  of  Pietra-Mala, 
Barieazzo,  Velleia,  of  Persia,  and  Caramaniai  the  second 
will  j^ace  Santorini  itself  in'  the  class  of  solfaterras.  To  this  diffi- 
culty must  be  added  the  still  greater  one  of  determining  what 
distance  should  separate  two  craters,  that  they  may  be  considered 
as  two  distinct  volcanos.  At  Tenerifie  the  eruption  of  1706 
broke  out  at  a»  opening  two  leagues  distant  m>m  the  Peak  j 
that  which  destroyed  Garachico  burst  out  at  an  omrasite  sid^, 
and  at  a  point  a  league  and  a  half  distant  from  the  Peak.;  than 
were  then  three  leagues  and  a  half  between  the  two  openioffs 
without  their  being  considered  as  belonging  to  two  distinct  y^ 
canos.  But,  shall  we  consider  the  isle  of  Palma,  wher«  there 
was  an  eruption  of  lavs  in  1699,  as  containing  a  volcano  separate 
from  that  of  Tenerifie  1  Ought  the  destruction  of  a  third  of  the 
isle  of  lancerote  in  1730  to  be  considered  as  the  effect  of  a 
lateral  eruption  of  the  volcano  of  the  Peak,  or  of  a  separate 
volcano?  Analogous  questions  present  themselves  ateveryatep, 
and  the  means  are  wanting  to  answer  them.  I  should,  thereforCf 
have  omitted  printing  this  notice  in  the  Annuaire,  from  which  it 
is  desirable  to  exclude  every  thing  that  does  not  possess  a  cei^ 
tain  degree  of  precision,  if  I  had  not  had  the  advantage  of  cotH 
suiting  the  two  persons  to  whom  the  physical  history  of  the 
globe  IS  best  known,  MM.  de  Humboldt,  and  Leopold  ae  Buch. 
Vo/coiKM  ttf  Enroptimd  the  adjacent  hlandi. 

Vesuvius  ;  kingdom  of  Naples. 

!Etna;  Sicily. 

Stromboli ;  Eolian  islands. 

Hecia;  Iceland, 

Krabla ;  northern  part  of  Iceland. 

Katlagiaa-Jokul ;  Iceland.' 

poor  I'u  IRM. 

Google 


EyafiallftJoknl ;  Xcduid,  wmth-eut  ofHecU. 

^mfWoknl ;  ditto. 

Skaptaa^okol ;  iKtto. 

SkaptMi-STSMl ;  (Uuo. 

WntM^okol;  ditto. 

Esk;  ishuid  of  Jean  Mayen.  - 

Vtmvim,  flie  onty  rolcsno  now  in  acting  npoa  the  cooti- 
Beat  of  Bnrope,  Ku  been  rppeatedly  extingouhed,  and  in  com- 
boation.  Before  the  reien  of  Titua,  ttuB  toountaia  was  mncb 
visited,  toA  is  mentioneif  only  on  accoant  of  its  extraordinary 
ftrtiGty.  VitmnnB  and  Diodonu  Sicnlns,  who  lived  in  the  time 
of  Aa^^nstaB,  do  indeed  state,  upon  historical  authority,  that 
^ewanua  had  fonDerly  Tomited  fire  like  Etna ;  but  diese  state- 
BMBts  nfer  to  remote  and  neariy  forgotten  periods. 

It  was  on  the  24th  of  Auzost  in  the  79th  year  of  the  Christian 
wew,  that  Vesarius  was  rwindled.  "ntis  eruption  buried  the 
cittet  of  Hereutanenm,  Pompeii,  and  Stabica ;  and  it  wilt  he 
leeirflected  that  Pliny,  the  satunhst,  perished,  as  the  rictim  sX 
the  ardent  curiosity  wMl  which  he  was  inspired  by  this  interest- 
ing phnBomenon. 

After  the  eruption  of  the  year  79,  the  volcano  remained  in 
eonbostion  fhr  1000  years:  sCitl  later  it  appeared  to  be  totaBy 
extinct ;  so  that  in  161 1,  the  monntain  was  inhabited  ahnost  to 
Ae  fennmit^  and  there  were  a  copse  and  smaD  lakes  in  the  inte- 
rior of  die  crater. 

£Ara.— Pindar,  who  lived  in  the  year  449  before  the  Christian 
era,  mnntiona  Etna  as  being  in  a  state  of  combustion.  Thncy- 
^es  has  preserved  some  details  of  the  eruption  which  occurred 
476  years  before  Christ.  As  to  Hornet,  he  does  not  even  men* 
(ion  the  tnonntain,  although  in  the  Odyssey  he  ditembaikt 
Vlysses  in  SicBy.  The  silence  of  a  poet  who  has  always  been 
admired  fer  the  extent  and  universality  of  his  knowledge,  has  led 
to  the  probable  supposition,  that  long  before  the  time  of  Homer 
Ae  volcano  was  extinct.  The  Roman  historians,  both  of  the 
middle  wea  and  of  modem  times,  have  described  so  great  a 
number  of  eruptionB  of  Etoa,  that  it  probably  would  notbediffi- 
oA  to  prove  that  during  a  period  of  2000  yean  it  was  never 
nrtinet  for  a  whole  century. 

Snteea  has  observed  that  volcanic  mountains  do  not  supply 
the  combustible  matter  of  the  fin,  but.  that  tbw  mtrely  give  it 
vent.  Father  Eircher  seems  to  have  conunentes  on  these  words 
of  the  Roman  philosopher,  when  in  the  fouoth  book  of  his  Sub- 
terranean World,  he  has  advanced  the  tqapion  that  the  matter 
«jected  from  Etna,  would,  if  formed  intoonemaBs,fon»amouiir- 
tain  20  tjmes  larger  than  Etna  itself.  The. work  of  Father 
Kircher  appeared  in  1600.  Nine  yean  afterwards  a  sio^ 
eruption  of  the  volcano,  covered  with  lava  a  spaee  of  six  leaptes 
long,  two  and  a  btUio  widtb|  «aii«f  ^neaodeptliof  at  waat 
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a  current  of  lava  four  leagues  in  length,  half  a  league  wide,  and  o^ 
at  least  200  feet  mean  depth.  In  reSecting  on  the  immense  void, 
that  eruptions  ao  ooasiderablfl-muit  baTS  produoed  in  the  moun- 
tua  andf  lU  iu  base,  is  there  not  jet  cause  fw  wonder  that  enrip- 
tions,  like  that  of  1787  for  instance,  shoold  stJQ  occur  at  foe 
summit,  the  heig^  of  which  it  10^600  feet  aboTe  the  level  (n 
'  the  sea.  '  '    ' 

Stromboli. — M.  de  Hmnbddt  haa  remarked  that  the  acUvity 
of  volcaqoa  appears  to  be  in  the  iaverse  ratio  of  their  tON^ 
nitude.  Stromboli  ia  a  striking  confinnation  of  this  priDajde ; 
it  is  perpetually  s^pding  forth  dames  ;  but  will)  thu  peculiarity, 
that  for  2000  years  it  has  not,  strictly  Bpeakiog,  made  any  ernp- 
tloUB,  although  the  nature  of  the  aurrounding  country  shows,  that 
it  was  fonaany  aabject  to  them.  Molint  E^mea,  la  the  island 
of  lachia,  ougnt  not  to  be  considered  as  a  volcano^  but  it  would 
probably  becoQM  one  if  Stromboli  were  extinct. 

Santoriai  wu  the  site  of  a  great  eruption  in  1707,  Aa  tiiis 
pbteaomenoB  has  not  been  rqwated,  and  as  the  island  exhibits 
DO  crater,  of  the  true  chimney  of  a  volcano,  I  have  not  inserted 
it  in  the  catalogue. 

Voleatto*  in  Iceland. — The  last  eruption  of  Hecla  occuned  ^ 
1766.  The  eruptions  of  this  volcano,  according  to  Sir' George 
Macke&sie,  are  not  in  general  bo  extensive  as  tbey  have  been 
represented.  The  most  recent  eruption  of  Krabla  ocourred  in 
1724.  In  17^,  between  January  and  September,  there  were 
five  eruptions  of  Katllagiaa;  since  which  period  this  volcuio 
remained  perfectly  tnnquil,  until  the  26th  of  July,  1823,  when 
strong  eniptions  occurred  accompanied  with  earthquakes. 

X^qfiaila-JoiaU,  which  apjpeared  to  be  extinct  for  more  than 
a  ceDtnryi  emitted  torrents  oi  flames  from  its  suDumt  on  the  20tli 
of  Deo.  1821.  Eye-witnesses  report  that  the  column  of  fire  waa 
still  visible  on  the  Ist  of  Feb.  1822^  and  that  it  projected  stones 
weighing  from  50  to  80  pounds,  with  so  much  force  as  to  cauu 
them  to  fall  at  a  distance  oftwoleaguesfrom  the  mountain.  The 
mountain  burst  at  its  base  oa  the  26th  June,  18^i  and  a  great 
qaadtity  of  lava  issued  from  it. 

Evrefa-Jokul.i~-T\ie  last  eruption  occurred  in  1720 

Skaptaa-Jokul  and  Skaptaa-Syssel. — The  eruptions  of  these 
two  volcanoa,  which  occurred  in  178  ,  occupy  the  first  rank  in 
phenomena  of  this  nature  ;  they  ravaged  an  immense  extent  of 
country.  ,  During  a  whole  year  a^r  the  eruptions,  the  atifio> 
sphere  of  Iceland  was  mixea  with  clouds  of  dust,  which  the  suo'b 
rays  scarcely  penetrated. 

WettiH^olad.— An  eruption  of  ashes  and  stones  liapp^ned  in 
January,  1823. 

£(i.^~This  volcano  wu  discovered  and  visited  in  1817  t^ 
Mr.  Sooresby.    It  made  an  enptioD  at  the  end  of  A|ail«  1818  f 

■DiqitlzscbyGOOqlC 


iM  'M.  Artgo  oitMe  [Hasch, 

oolnmiu  of  smoke  tron  everj  three  or  four  mmates  to  tbe  heiglit 
of  4  or  6,000  feet. 

ItldnJi  mar  iAe  ComtimaU  of  AfrU«. 

No  volcano,  itrictly  lo  ciUed,  i«  wtUi  certainty  known  to  exiat 
-in  Afirica;  but  the  iitandi  which  geographers  ctHisider  •■  tha 
depeodaiuaea  of  that  continent,  contain  several  volcanos. 

£/i^co^-l8land  of  El  Pico,  Azores. 

Peak  of  rown^.— Island  of  Teneriffe. 

Aiwtf. — Island  of  Fuego,  Archipfilago  of  Cape  Verd. 
'   LitiTroii  Saiauei. — Ide  of  Bourbon. 

Zib6el.Tar. — Island  of  this  name,  Red  Sea. 

AtceiuioH  Idand. 

£/  Pico. — ^Tliis  mountain  is  the  only  one  of  the  Azores  whidi 
nses  in  the  form  of  a  cone ;  the  only  one  entirely  composed  of 
trachyte,  and  the  only  one  in  which  there  is  a  vent  always  <H>eD. 
Geologists  are  agreed  in  the  opinion,  that  thegreatcurrentaoflava 
which  6owed  in  1812  in  the  Isle  of  St.  George  were  the  results 
of  a  lateral  eruption  of  the  volcano  of  El  Pico.  They  explain  in 
the  same  wav  the  sudden  formation  of  an  isle  in  the  neighbour- 
hood of  St.  Michael  in  1811.  This  isle  was  taken  possession  of 
in  the  name  of  the  King  of  England,,  by  the  Captain  of  the 
Sahrina,  who  witnessed  ue  event ;  it  has  since  totally  disap- 
peared. The  part  of  the  sea  in  which  this  isle  arose  is  not  less 
than  80  fathotns  deep. 

Peak  of  Teneriffe. — ^This  volcano  appeara  to  be  much  more 
agitated  on  its  aides  than  at  its  summit.  Tfeither  flames 
nor  lava  have  issued  from  it  from  time  immemorial,  nor  any 
smoke  which  could  be  seen  at  a  distance.  The  kst  erup- 
tion, that  of  1798,  took  place  laterally  in  the  mountain  of  C%a* 
horra.  It  continued  for  more  than  three  months.  Varioaa 
fragments  of  rocks,  of  very  considerable  size,  which  the  volcano 
projected  from  time  to  time  into  the  air,  occupied,  according  to 
the  observations  of  M.  Cologuan,  from  12  to  15  seconds  in  fali- 
ing.  Teneriffe  hod  suffered  no  eruption  for  92  years,  until  that 
ofl79S,  which  began  sudden^  on  the  9th  of  June, 

Immense  torrents  of  lava  miwed  upon  the  island  of  Palma, 
25  leSKues  distant  from  the  Peak,  through  new  volcanic  open- 
ings which  were  formed  in  1S58,  1646,  and  1677,  The  isle  of 
Luicerote  was  also  destroyed  by  an  eruption  in  1730. 

Puego.— Scarcely  any  details  are  known  respecting  the  ide  of 
Fuego.  It  would  appear,  in  opposition  to  an  opinion  formerly 
adopted,  that  no  otoer  active  volcanos  exist  in  all  the  Archipe- 
lago of  Cape  Verd. 

'  Vdcatio  of  Bourbon. — ^lliere  are  few.  volcanos- whidi  are  in  a 
state  of  greater  activity  than  that  of  Bourbon.  Ita  last  eruption 
occnrreiTon  the  27th  of  Feb.  1821.  It  formed  three  onrrents  of 
kva,  which  opened  a  passage  iathe  summit  of  the  mountain,  a 
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little  below  the  trae  crater.  One  of  these  etirrents  did  not 
leoch  Uie  sea  till  the  9th  of  March.  Some  time  after  the 
explosion,  there  fell  in  many  parts  of  the  island,  a  shower 
composed  of  black  ashes,  aod  long  flexible  threads  of  e' — 


resemhling  goldeo^oloured  hair.  This  ^neDOmenon,  which  was 
diiefly  noticed  in  1766,  has  been  oonaidered  as  peculiar  to  the 
Tolcaco  of  Bourbon ;  but  Hmmtltoa  states,  Uiat  he  found  similar 
glassy  filaments  mixed  with  the  ashes  by  which  the  atmosphere 
of  Maples  was  obscured  during  the  eruption  of  Vesanus  in 
1779.  - 

Those  persons  who  have  not  partJctHariy  studied  volcanic 
pbtenomeaB  will  probably  be  snrpirised  to  learn,  that  in  1821  the 
Ignited  lava  of  the  volcano  of  Bourbon  should  be  six  whole  davs 
in  traversing,  upon  inclined  ground,  the  short  distance  from  tne 
crater  to  the  sea.  But  it  ought  to  be  observed  that  lavaa  are  not 
perfect  fluids,  and  that  in  proportion  as  they  cool,  their  progress 
must  slacken,  in  1805,  M.  de  Bnch  observed  a  torrent  oflava 
issue  from  the  summit  of  Vesuviua,  and  reach  the  sea  shore  in 
three  boars ;  but  the  hittoiy  of  volcanos  o0iers  few  instances  of 
similar  r^ndity. 

In  general  the  motion  of  lavas  is  slow ;  those  of  Etna  are 
whole  days  in  flowing  a  few  feet  in  the  flat  lands  of  Sicily.  The 
extenuJ  part  is  sometimes  fixed  and  stationary  ;  while  the  cen- 
tral mass,  still  fluid  and  incandescent,  continues  to  flow.  Ibe 
great  viscidity  of  the  lavas,  when  slightly  cocked,  occasions  them 
to  be  extremely  thick  on  the  edges  even  when  they  flow  in  a 
level  country. 

Zibbet-Tier,  according  to  Bruce,  is  in  l&J.  degrees  north  latitude. 
The  summit  of  the  mountain  has  four  openings,  through  which 
there  issue  thick  columns  of  Brndte. 

Few  details  are  known  respecting  the  volcano  of  Ascension 
Island.  As  to  that  of  Madagas(»r,  which  is  stated  to  project 
immense  columns  of  aqueous  vapour  visihle  at  a  distance  of  10 
leases,  its  existence  has  not  appeared  to  me  sufficiently  proved 
to  mduce  me  to  insert  it  in  the  catalogue. 

VOLCAKOI  OfAhRXICA. 

North-west  Coast. 
Mount  Saint-Elia. 
Mount  del  Buen  Hempo. 
Volcan  de  tas  Virgeoes  ? 

Mexico. 
Orizaba  or  Citlaltepetl. 
Popocatepetl  ot  voltsa  de  la  Pnablt. 
Tuxtla. 
XoruUo. 
OoUma. 
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Guatimala  tuid  Nicaragua, 
,  VoImdo  of SocoauMo. 
.  Saeatepeqne. 
Hanulpu. 
Atitlao. 

Fue^ftde  Goatinwlii, 
AcatioADgo. 
Snnil. 
Toliman. 
Im1o». 

Sacatecoluca,  oew  the  Bio  del  Empa, 
Stn.VioeDta 

Beaotlen. 

Cocivioa,  near  the  gulf  of  Coikcli^jua. 

Viego,  near  the  port  of  Ri&leA». 

Momotombo. 

Talica,  near  S«B-L6oa  de  tfican^pn. 

Granada. 

BombachOi 

PapagaUo. 

BaiuBi  aoutb  of  Ute  piU  of  Niooya. 


Voloaoo  of  Sotara.' 


Paste. 
BioFragiw. 


Volcano  of  CmnbaL'i  _„         -  ..  ,     , 

Ohilea     l*^"'"P  °^  ^^*>  ptOTmce  de  los 
AMfrai.J     P*»*«'- 

Group  <tf  Qui^o. 
Volcano  of  Andaaaa. 

Rucupichinclia. 
■    Cotopaii,     '-•> 
TuDgutagua. 
Stogay. 

Volcano  of  Arequipa  (Peru). 

Group  of  Chili. 
Volcano  of  Copiapo. 
Coquimboi 
Choapa  Or  Lumari. 
Aconcagua. 
Santiago. 
Petoroa. 
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Odiamii. 

Chituil. 

VflU-Rica. 

VotW!0. 

HtuniuuicR. 
Huaitecft. 

SaQ-Clem«nt«. 

Volcano  of  Saint^Vincent.' 
Saint-LtKua. 
Guadaloupe. 

It  ia  unknown  whether  the  volcaoos  of  the  north*'(re4t  coftst 
hare  recently  made  any  eruption. 

Orixaba  n  17,300  feet  high  ;  the  streams  of  lara  obaervcd  oii 
the  sides  of  the  mouataia  remove  every  dOubt  as  to  its  v^eanio 
nature ;  bat  no  recent  eruptions  are  known  of. 

Popocateptil  has  smoked  ever  Mnce  the  conqiieBt  of  Mexiooi 
Cortes  relates  indeed,  that  he  ordered  ten  of  his  most  coun^;eon« 
companions  to  reach  the  summit,  and  to  discover  the  secret  of  iti 
smoung,  which  he  wished  to  communicate  to  ChaHes  V.  Thia 
volcano  is  always  burning,  but  it  hai  projected  lava  from  timfl 
immemonal.  its  height  measured  by  M.  de  Humboldt  is  17,000 
feet. 

The  volcano  of  Taxtta  is  situate  to  the  south-west  of  Veracnizet 
Its  last  very  considerable  eruption  occurred  in  1793.  Tl* 
ejected  ashes  were  then  carried  as  fer  as  Perote,  a  distance,  in  a 
straight  line,  of  67  leagues. 

Xotvlto. — M.  de  Humboldt  remarks,  that  the  catastroplw 
which  gave  rise  to  the  volcano  of  Xorullo,  is,  perhaps,  one  of  the 
most  extraordinary  physical  revolutions  which  the  annalfl  of 
our  i^anet  contain.  In  the  middle  of  a  continent,  at  36  leaguM 
distance  from  any  active  volcano,  the  earth  rose  to  ihe  extent  of 
three  or  four  square  miles  in  the  form  of  a  Madder,  on  the  night 
ofthe  28th  and  ou  the  29th  of  September,  1759.  Inthecentrtr 
of  a  thousand  inflamed  cones,  eix  mountains  firom  1,300  to  I,700> 
j)>et  high  above  the  original  level  of  the  surrounding  countty,  sad- 
denly  arose.  The  pnncip&l  of  them  is  XotuDo,  the  height  of 
whicn  is  1,700  feet.  Its  ernptions  continued  vrithout  cesMtitm 
until  the  month  of  February,  1700.  The  subtenranean'flre  is  Aow 
very  active. 

The  volcano  of  CoHma,  the  most  western  of  th6ae  ib  New 
Spain,  ejects  now  hanUy  any  tfaii^  but  aihes  and  smoke.  Hm 
h^ht  is  about  1,000  feet. 

M.  de  Humboldt  has  made  the  important  observation,  tiiat  As 
Peak  of  Orizaba,  Popocatepeti,  Couma,  and  odietttcnlct  <ft^ 


308*  M.Arago  on  the  [March, 

ctnos,  are  in  a  line,  as  if  they  proceeded  ftom  one  fissure  or  veiii, 
in  a  <UrectioD  peipendicular  to  that  of  the  great  cliaia  of  moun- 
tains which  tiuTenes  Mexico  from  the  oorth-west  to  the  south- 
east 

Hie  Tolcano  of  Xorullo  just  mentioned  interposed  itself  in 
1759  in  the  line  of  the  ancient  Totcaoos.  -This  curious  arrange- 
ment, which  we  shall  observe  in  other  places,  exists  also,  accord- 
ingto  M.  Daubuisson,  in  the  exdnct  volcanos  of  Puy-de-D6me. 
The  Tolc&noB  of  Gvatimala  which  have  most  lately  erupted, 
are  Los  Fuegos  of  Guatimala,  Isalco,  Momotombo,  Talica,  and 
Bombacho.  These  active  volcanos,  aod  the  sixteen  others 
whose  names  have  been  mentioned,  are  contained  between  the 
lO' and  15° of  north  latitude,  and  in  aline  corresponding  with 
thegeneral  direction  of  the  Cordilleras. 

l^e  connexion  of  the  volcano  of  Paito  with  those  of  the  pro- 
Tince  of  Quito  was  shown  in  astrikingmanner  inl79€^  Atbiclc 
column  of  smoke  had  existed  from  the  month  of  November; 
1796,  from  the  volcano  of  Paato ;  but  to  the  great  aurpiise  of  all 
the  inhabitants  of  the  city  of  that  name,  the  smoke  suddeDly  dis- 
ifipeared  on  the  4th  of  Fel)ruary,  1797,  This  was  precisely  the 
moment  at  which,  at  65  leagues  further  south,  the  city  of  Rio- 
bamba,  near  Tunguragua,  was  destroyed  by  a  tremendous  earth- 
quake. 

4«tisana  is  20,000  feet  high.  Xo  eruption  of  this  volcano  is 
known  to  have  happened  since  the  year  1690. 

The  last  erup^on  of  Rucupichiacba  occurred  in  the  year  1660. 
Cotopaxi  made  an  eruption  in  1742,  while  the  French  acade- 
TBicians  were  measuring  a  degree  of  Uie  meridian  in  its  neigh- 
bovifaopd.  The  column  of  mimes  and  of  burning  substances 
rose  500  toises  above  the  mountain.  The  snows  which  had  been 
heaped  up  during  two  centuries,  from  the  summit  of  the  mouniaia 
to'500  totses  below  it,  were  mfdted  en  masse :  the  torrent  which 
it  occasioned  rushed  into  the  plain  with  impetuosity,  forming 
wavra  from  60  to  100  feet  in  height.  At  a  distance  of  three  or 
four  leagues  from  the  mountain,  the  rapidity  of  the  water,  in  the 
opinion  of  Bouguer,  was  from  40  to  50  feet  in  a  second.  Six 
hnndred  houses  were  destroyed,  aod  700  or  800  persons  were 
drowned  in  the  torrent.  The  eruptions  of  1743  and  1744  were 
Mill  more  disastrous. 

Bcniguer  aod  La  Condamine,  having  examined  the  remuning 
traces  of  the  great  eruption  of  1533,  the  memory  of  which  is 
preaerved  from  generation  to  gen^ation  amoug  the  inhabitants, 
they  found  that  the  volcano  had  ejected  to  a  distance  of  more. 
^aa  three  leagues,  stones  cbntaming  from  70  to  nearly  100 
6ubic  feet,  or  to  use  the  expression  of  £a  Condamine,  larger  than 
the  cabin  of  an  Indian.  The  origin  of  these  stones  was  unques- 
tionable; they  formed  lines  in  every  direction  towards  the 
Tolcano.  It  does  not  ^>pear  that  Vesuvius  has  ever  ejected 
•tooea  to  nore  than  4,000  feet  high. 
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;  J^tKgtlraglta  tdmAb  an  explosioD  ia  1641. 

Smmiof  htm  mtwioed  coastantly  bumiDe  ever  since  the  year 
1728. 

ChtTitioraxo  does  not  appear  in  the  list;  for  although  no  one 
disputes  its  volcanic  nature,  no  acconnt  of  its  eruption  has  been 
preserved.  The  case  is  the  same  with  Cargaairaxo.  The  inun- 
dation of  mtid  which  io  1698  covered  18  square  leagues  of  land 
was  not  the  effect  of  an  eruption,  properly  so  called.  When 
Carguairazo  fell,  the  waters  which  it  concealed  in  its  bosom  were 
precipitated  impetuously  into  the  plain,  and  occasioned  the  dis- 
asters mentioned  by  the  historians  of  America. 

There  aie  in  some  maps  of  Chili  more  volcanos  marked  than  I 
have  placed  in  the  catalogue;  but  I  felt  it  proper  to  confine 
myselt  to  what  appeared  to  me  to  be  most  certain  ;  and  I  ought 
further  to.  add,  that  of  the  sixteen  volcanos  of  this  country  whose 
names  have  been  given,  several  are  now  probably  extinct. 
Peteroa  made  an  eruption  in  1762  ;  Villa-Rica  in  1640,  &c. 

In  looking  at  the  coast  of  America,  it  will  undoubtedly  have 
occasioned  surprise  to  find  no  volcano,  either  between  the  2d 
and  16th  degree  of  south  latitude,  or  between  the  17th  and  2?th 
degree.  If  the  volcano  of  Arequipa  did  not  exist,  the  range  of 
Guatimala  and  ^Nicaragua,  the  groups  of  Pop^yan  and  los  Pastos 
would  be  separated  from  the  long  track  of  Chili,  by  a  space  of 
25°  of  latitude,  totally  without  volcanos.  Although  Pern  coa> 
tftins  only  one  volcano,  there  are  few  countnes  in  the  world 
where  earthquakes  are  more  severely  felt,  and  where  they  make 
greater  devastation.  They  frequently  occasion  the  formation  of 
faunease  fissures,  over  which  bridges  are  built  to  preserve  com- 
municatioa  between  different  provinces.  One  of  these  figures, 
after  the  eartliquake  of  1 746,  was  a  league  in  length,  and  nearly 
seven  feet  wide. 

The  volcano  of  the  island  of  St.  Vincent  ejected  lavas  in  1718 
And  1 812.  The  ashes  of  the  latter  eruption  were  carried  by  the 
upper  counter  current  of  the  trade  winds,  to  the  island  of  Barba- 
does,  30  leagues  to  the  west. 

.  At  St.  Lucia,  there  is  a  continual  formation  of  sulphur,  occa- 
sioned by  the  copdensatioa  of  the  vapours,  which  nse  from  the 
crater  called  Oiialibou,  at  a  height  of  1200  to  1800  feet.  JeU  of 
hot  water  are  also  observed  there. 

The  volcano  of  Guadaloupe,  at  a  height  of  about  4,800  feet,  ' 
made  its  last  eniption  in  1797.     It  then  ejected  pumice,  ashes, 
jwd  clouds  of  sulphureous  vapours, 

I  shall  conclude  these  notices  relative  to  the  volcanos  of 
America,  by  remarking,  that  no  active  volcanos  occur  either  at 
BoeDfW  Ayres,  at  Brazil,  Guyana,  oj^  on  the  coast  of  Venezuela, 
or  in  the  United  States;  that  is  to  say,  at  any  point  of  the  coast 
to  the  east  of  this  great  continent,  Ibereexisitto  the  east  of  the 
Andes  only  three  small  volcano^  situate  near  the  sooices  of  th« 

Ntw  Seriet,  vol..  vii.  '  f        , 
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Caqiteta,  the  Napo,  and  die  Morona,  and  which,  ueonUnff  to 
M.  Hunibohlt,  probably  mult  firom  the  lateral  acti«D  of  tin  vol- 
uaaoB  of  Popayan  and  Pasto. 

Volcaito$  ^  Am*. 
Elbun,  in  Penia. 
Touifan,  central  legioa  of  Asia ;  latitade  43^  dC ;  loogitodc 

Bi«A-BafijtA.— Ibid.    latitade  46*  C ;  longitude  76°  1 1'. 
Avatuha, — Kamtschatka. 

TQlbatchick. — Ibid. ;  and  three  other  volcaaoa  more  consideN 
able  than  the  two  laat. 

Kovrile  Itlaitds, 
Nine  active  mlcanot,  according  to  Kracheniniiikoo. 

Aleutian  Itlands. 

FouTvolcanofi  atOominga,  Ounalaska,  Omnak,  andOurimack. 
The  last  lOftde  a  great  eruption  in  1820. 

Islands  of  Japan. 

Ten  Tolcanos.    The  island  of  Niphon,  which  is  the  moit 

extenaire,    contains   three.       Accoraing   to  the   evidence    of 

Kcempfer,  sereral  of  the  volcanoi  of  Japan  are  subject  to  very 

violent  eropdona. 

Jilandt  of  Ueou-Kievu. 
The  Sulphor  Island  emitted  a  thick  sulphureout  amok*,  when 
the  Lvra,  commanded  hj  Capt.  Basil  Hall,  passed  near  it  on  the 
13th  of  Sept.  1816. 


Elbun  has  been  mentioned  by  sereral  travellers  as  a  voloaaa 
in  activity ;  but  the  fact  is  doubtful,  and  at  any  rate  there  is  |M 
,  evidence  to  prove  that  it  has  recently  made  anv  eruption. 

The  moontains  of  Toutfan  and  Bueh-Batikh  ore  represented 
as  continually  emitting  flames  and  smoke.  It  is  stated  that  the 
Kalmucks  cdlect  sal  anunoniac  there,  which  they  export  to 
the  different  countries  of  Asia. 

Avatscha  made  an  eruption  in  1779,  white  Capt.  Clerke  was 
in  the  harbour  of  St.  Peter  and  St  Paul.  In  1787  LaP^Fous* 
and  his  companions  saw  flames  and  smoke  continDally  at  th* 
summit  of  the  same  mountain. 

An  eruption  of  To/fra^cAtnit  occurred  in  1739.  A  third  volcano, 
and  more  considerable  than  the  two  others,  but  ef  which  Capt. 
Clerke  does  not  give  the  name,  ejected  a  permanent  c<dumn  of 
smoke  from  ifaf  sammit.  Since  this,  two  new  volcinos  have 
made  eruptions  at  Kamtsehalk^. 


5yGOC>^lC 


ItH]  VoleanotBtfnmUinAetkity.  Qtl 

Oceania. 

Philippine  Islands. 

Five  active  volcanos.    TravellerB  hare  hitherto  giwo  only 

TBgue  accounts  of  the  volcanos  of  the  PhilippineB.     Aibay  is  (he 

name  of  that  ia  the  island  of  LuconiB. ;  Taal  is  situate  to  the 

south  of  Manilla;  Fuego  to  the  soatli  of  Lnconiaj  Mindanao 

alBO  contains  a  volcano, 

Borneo. 

Geographers  agree  in  assi^ng  volcanos  to  Borneo,  but  with- 
out stating  either  thstr  nnmber  or  situation  with  precisioo. 

Barren  Island. 

Barren  Island  contains  a  very  active  volcano  of  nearly  4000 
feet  hidi,  which  frequently  ejects  immense  columns  of  smdke, 
and  red-hot  stones,  of  the  weight  of  three  or  four  tons.  Its  lati- 
tude is  12°*  16'.  Its  distance  from  the  mott  eastern  of  th6 
Andaman  Islands  is  IS  leagues ;  the  island  is  not  more  than  tit 
leagues  in  circumference. 

Sufnatra. 

Four  volcanos  are  marked  by  Marsden  in  his  map  of  Sumatra  ; 
but  as  the  interior  of  the  islana  is  very  little  known,  there  proba- 
bly exist  a  greater  number. 

Java. 

The  island  of  Java  contains  a  great  inumbw  of  volcanos 
arranged  in  right  hues ;  their  names  and  tbe  dMfia  of  their  4n^ 
tion  are  the  following : 

Salak,  1761 ;  eruption. 

Tankuban,  1804;  sulphureous  vapours. 

Guntur,  1807 ;  eruption. 

Gagak,  -    —  ;  partial  combustion. 

Gbermai,  1805;  eruption. 

Lawn,  1806;  sulphureous  vapours. 

Aijuna,  '        ;  permanent  column  of  smoke, 

Dasar,  1804;  eruption, 

Lamongan,  1806;  eruption. 

Tasher,  1796;  eruption. 

Klut,  1785 ;  erupUon. 

Aijunais  10,614  feet  high;  Uiis  mountain  is  not,  however, 
the  most  lofly  in  the  island. 

Mount  Papandayang  was  one  of  the  principal  volcanos  of 
the  island;  but  it  is  no  longer  in  existence.  Between  the  Ilth 
and  12di  of  August,  1772,  after  the  formation  of  a  great  lumi> 
nous  cloud,  the  mountain  totally  disappeared  in  the  bowelx  of 
the  earth.  It  has  been  estimated  that  tliQ  land  thus  ingulphed 
was  14  miles  long  and  6  miles  broad. 
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Swnbawa, 
Tomboro,  to  Sumbawa,  made  a  violent  eruption  in  1815.    The 
detonations  were  beard  in  Sumatra  at  places  300  leagues  distant 
from  the  vokano  in  a  right  line. 

Fhrts. 
The  Toicvio  of  this  island  was  Been  by  Bligh. 

Daumer. 
Daumer  contains  a  volcano. 

Dampier,  in  1699,  saw  a  volcano  constantly  in  combnstioa 
on  a  small  island  between  Timor  and  Ceram. 

lilandof  Banda, 
Gootioupg-Api,  in  Banda,  made  a  violent  eruption  on  the  1  Ith 
■of  June,  1820,  during  which,  it  ejected  red-hot  stones  as  large  as 
zihe  habitations  of  the  natives.     Several  of  these  atones  rote  to  a 
iieight  double  that  of  the  mountain. 
Moluccat. 
In  the  island  of  Temate^  there  is  a  burning  volcano.     Tidore 
is  the  name  of  one  of  these  islands,  and  of  an  active  volcano 
which  it  contains. 

According  to  geographers,  Celebes  conttuns  several  active 
volcauoB  ;  they  do  not  mention  their  situations. 

Sanguir. — Between  Mindanao  and  Celebes,  i<  one  of  the 
-greatest  volcanoa  of  the  globe. 

New  Guinea. 
Two  volcanOB  were  burning,  in  1700,  in  the  island  of  New 
Guinea,  when  Dampier  explored  the  coast  of  it. 

New  Britain. 

There  are  three  volcanos  in  the  Archipelaeo  of  New  Britain. 
D' Entree  as  teaux  saw  an  eruption  of  that  which  is  situated  in 
latitude  6"  32',  and  145°  44'  of  east  longitude,  the  29th  of  June, 
1793.  A  torrent  of  lava  flowed  into  the  sea,  and  formed  differ- 
ent cascades.  Lemaire  and  Schouten  formerly  saw  an  eruption 
of  the  same  volcano. 

The  Archipelago  of  i' Espiritu  Santo. — ^The  island  of  Amhrym, 
i;x  this  Archipelago,  which  Bougainvillecalled  the  Great  Cyclades, 
and  Cook  the  New  Hebrides,  contains  an  active  volcano.  That 
■  of  Tanna  is  also  volcanic.  In  Aug.  1774,  Cook  witnessed  one 
of  its  eruptions.  The  volcano  cast  forth  flames,  ashes,  and 
atones  of  a  size  tit  least  equal  to  that  of  the  great  boat 
'  belonging  to  his  ship.  In  April,  1793,  d'Entrecasteaux  and  his 
companions  savr  a  thick  column  of  smoke  on  the  top  of  the 
mountain. 
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Archipelago  of  the  Ladronea. 

There  are  nine  volcanos  in  this  Archipelago ;  but  I  do  not 

know  if  tbey  are  all  to  be  placed  in  the  eutss  of  those  which  are 

still  burning. 

Sandwich  Islands. 
The  Mouna>Ilaa,  in  Owhyhee,  appears  to  be,  or  at  least  to 
hare  been  a  volcano ;  but  is  it  ihe  same  na  the  mountain  of 
Mowee,  which  Vancouver  has  called  the  Volcanic  Mount^jn. 

The  Island  of  Amsterdam. 
The  island  of  Amsterdam  was  buining  when  D'EntrecaGteaux 
saw  it  in  the  month  of  March,  1792.    Some  attribute  this  phe- 
nomenon to  the  effect  simply  of  a  great  fire ;  others  have  con- 
cluded that  the  island  contains  a  vdcano. 

The  Islands  of  the  Marquis  de  Traverse, 
The   islands   lately   discovered  by  the  Russian  navigators, 
between  New  Geo^a  and  Sandwich  Land,  contain  an  activa, 
volcano.    There  exists  one  equally  so  in  Sandwich  Land. 

General  Summary, 
Nnmbei  oltaiit  mlcaooa. 

On  Qa  Cimliiient.  In  the  hitt.  ToUl. 

Europe 1    11    ^2 

Africa 0 ,     6   6 

America.  ..58  3  61 

Asia 8   24  32 

Oceania 0  52 62 

"ef  "96  163 

Before  I  finish  this  account,  I  shall  remark,  that  if  the  two 
volcanos  in  the  central  part  of  Asia*are  excepted,  the  existence 
of  which  may  appear  doubtful,  notonewillbe  found  in  the  pre- 
ceding list  which  is  more  than  50  leagues  from  the  bea.  It 
seems  difficult  not  to  draw  the  conclusion  from  this  curious  feet, 
that  water  acts  an  important  part  in  volcanic  eruptions. 

A  phenomenon  equally  worthy  the  attention  of  observers,  ip 
the  propagation  of  sound  which  precedes  or  accompanies  erupr 
tions.  It^as  been  previously  shewn,  that  in  18 15  the  explosions 
at  TomboTO,  in  Sombrero,  were  heard  at  Sumatra,  distant  in  a 
right  line  300  leagues  from  the  mountain.  M.  de  Humboldt 
states  in  hia  excellent  work  a  circumstance  nearly  as  surprising. 
The  explosions  which  announced  the  first  eruption  of  ashes  from 
St.  Vincent,  did  not  appear  louder  to  the  inhabitants  of  the 
island  than  the  report ota  laige cannon.  These  explosions  not- 
withstanding were  heard  periectly  upon  the  Rio-Apure,  at  the 
confluence  of  Rip  Nula,  300  leagues  from  the  volcano,  which  is 
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equal  to  tiie  distaoce  ofVesavitufromFftTU.  The  report  seemed 
so  well  traoBmitted  by  the  air,  that  it  was  mistaken  for  the  dis- 
cltai|[e  of  artillery,  aud  was  the  cause  of  several  military  move* 
mentsia  variotu  parts  of  the  American  cootineat. 


Article  XII. 


An  Account  of  certain  Instruments  formerly  used  for  the  Purpose 
of  Blasting  in  the  Lead  Mines  of  Colonel  and  Mr$,  Beaumont, 
at  AUenheads,    Communicated  by  Mr.  Thomas  Crawhall,  of 


Newcastle-upon-Tyne.* 


Tbesb  sketches  represent  an  iron  instrument  found  in  Alleo- 
heads  lead  mises,  supposed  to  have  been  formerly  used  in  blast- 
ing, ^e  tength  of  which  was  2^  or  3  feet ;  the  upper  part  having 
Btnce  been  cat  off,  there  only  now  remain  6  inches  above  the 
bended  part,  which  is  Ij-  inch  square  to  the  elbow,  forming  an 
angle  of  about  1U°;  is  of  a  cylindrical  shape,  ahghtly  tapering 
to  the  other  end,  which  ia  one  inch  in  diameter.  On  the  out- 
ward side  of  the  an^e,  along  the  circular  part,  is  a  groove  six 
inches  in  length,  of  one^^uarter  inch  broad,  and  of  simdar  depth, 
projected  (it  is  supposed)  to  receive  the  train  of  gunpowder,  pec- 

■  Fran  the  Ai^ueolopa  ^fiaat,  nd.  I. 
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tainin^  to  the  cbaree :  the  application  of  which  has  been  to 
drive  it  tighUy  into  tne  hole  boi^  in  the  rock  above  the  powder, 
and  the  upper  part  fixed  by  utroog  timbera  placed  across  the 
top  for  the  purpose  of  preventiDg  it  being  thrown  oat,  without 
the  desired  effect. 

Another  inatrament  of  iron,  found  in  the  same 
lead  mines,  difien  from  the  above,  in  wanting  the 
square  bar  at  top,  and  in  plaioe  of  the  hollow  on  one 
side,  is  cylindrical,  and  has  a  tube,  one  inch  diameter, 
to  nearly  the  upper  ead^  where  it  is  flattened,  and  ( 

has  a  shoulder  projectiug  half  an  inch  on  each  side, 
resembling  the  head  flf  a  spear,  and  apparratly 
intended  ror  fixing  across  it  bars  of  iron  or  timbers, 
to  oppose  the  violence  of  the  ignited  gunpowder. 

At  the  round  end  of  the  cylinder  is  a  perforation 
a,  commuaicatii^  through  the  hollow  tube,  with 
another  at  b,  placed  for  a  toUch  hole  on  one  side,  I^ 
iach  below  the  shoulder,  and  8  inches  distant 
from  the  other  eod. 

A  tradition  exists  among  the  Oikiers,  that  fonberly 
strong  timbers  ab4  wedges  wer£  iised  for  filing  down 
the  charges  in  blasting,  £o  hmder  explosion  without 
effect;  but  no  further  explanation,  as  to  the  mode 
in  ithich  thiBwa«achi*ved,»  to  beobtained,  neither 
,  in  regard  to  the  prooess  of  charging,  nor  of  the  tools  w 
Hied.  It  is  highly  probable,  nowever,  that  such 
■ppiicaticMi  might  have  been,  and  was  adopted,  for  seouing  ths 
two  tnstnimests  above  described. 

A  series  of  five  more  of  these  iostriments  have  be«B  foand  in 
the  same  mine,  of  the  respeotive  lengths  of  84,  10,  10^,  and  12 
ioehel. 

I'bere  was  also  diseovtred,  in  opening  som*  oU  workin^p  at 
the  wwt  end  of  Allenheads  lead  mines,  about  a  month  asnoe 
(Jan.  1820),  a  tocJ,  fwmerly  used,  ft  ia  oMJeetured,  for  the  par* 
pose  of  blasting  with  gunpowder,  or  rather,  in  forming  a  eoKiau- 
nication  with  it  in  the  rodt  to  be  exploded.  The  spot  where  it 
was  found  is  in  the  Great  LimAitone  there,  about  40  feet  from 
the  surface.  The  latest  record  of  this  place  having  been  wrought, 
was  in  the  year  1716,  since  which  period  this  part  of  it  has  been 
entirely  filled  up  wiUi  rubbish  and  falfings  in  of  the  feat,  and 
ohlr  recently  re-opeoed ;  when  the  followiDg  (see  next  p^^e)> 
v/wi  noma  otuer  instruments,  were  discovered  ia  one  of  the  flatta 
in  the  limestone.  The  oldest  workmen  of  Uie  present  day  do 
not  recollect  their  use,  nor  did  they  ever  hear  of  aooh  tools 
em^oyed  for  the  purpose ;  they  seem,  however,  to  have  been 
meant  for  it,  and  their  application  as  follows: — After  having 
drilled  a  hole  in  the  roek  to  be  blasted,  with  a  cbisel  or  jnsapsr 
sufficiently  deep,  the  gunpowder  is  put  into  the  bottom  ol'it,  say 
to  the  depth  of  th»«  or  torn  ineoes ;  aczt  the  tool  iketcbed 
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which  IB  round  at  one  end,  one  inch  in  diameter,  with  Ei  hole  in 
the  centre  about  one-eighth  of  an  inch,  which  communicate! 
wiUi  uicther  of  the  Bsme  dimenBions,  about  one  and  one-fourth 
inches  from  the  other  end  on  the  cylindrical  side,  the  oppoaite 
being  flattened  from  within  one  inch  of  the  bottom,  or  circular 
end,  to  one-third  of  an  inch  thick  at  the  other  extremity ;  this 
hollow  cavity  appears  to  have  been  filled  with  powder,  which, 
when  the  instrument  was  placed  in  the  hole,  would  immediate^ 
Communicate  with  the  chaise.     In  this  situation,  it  is  presumed, 
wedgea  (of  wood)  were  dnven  against  the  flat  side  of  the  iron 
tube,  to  resist  the  force   of  the  gunpowder, 
when  fired  through  the  touclp-bole  marked  a, 
by  B  train  or  matcn  laid  for  that  purpose.    How 
long  thid  has  been  in  disuse  is  altogether  uncer- 
tain, eren  the  name  is  foi^otten :  it  is  probable 
a  century  might  since  have  passed  away. 

Nearly  in  the  same  spot  with  the  aoore,  to 
which  I  annex  a  sketch,  a  tool  of  more  recent  use 
was  found,  called  by  the  miners  the  stock  and 
feathers ;  and  remembered  by  some  to  have 
been  occasionally  used  aboutfitly  years  ago,  par- 
ticularly in  wet  situations,  where  euapowder 
bould  not,  without  great  difficulty,  be  applied. 
A  perforation  was  made  in  the  stratum,  say  four 
to  six  inches  deep  ;  placing  two  thin  pieces  of 
iron,  called  the  feirtfawsf  wnich  are  rounded  on 
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one  side  siid  flat  oa  the  other,  in  this  hole,  the  former  being 
next  to  the  rock,  the  wedge  or  stake  was  driven  between  nntU  a 
portion  of  it  splU  asunder. 

Tlutr  wedge  ^o  was  found  near  the  same  tdace 
with  the  preceding,  of  six  inches  in  length,  em  om 
juid  one-fourth  inches  square,  taperine  to  a  point, 
having  a  hole  one-fourth  inch'  square,  ttirough  it,  at 
one  and  a  fadf  inches  from  the  top;  this,  according  to 
the  reports'Of  very  old  miners,  was  intended  to  receive 
a  ^mall  rod  of  iron,  by  which,  one  man  held,  whilst 
another  drove  Ifae  wedge ;  but  not  used  during  the 
life  of  any  present  workmaD. 

At  what  peiiod  the  present  method  of  blasting  was 
introduced  into  these  mines  cannot  be  ascertained.  A  persotl 
now  residing  there,  recollects  to  hare  heard  his&ther(who  died 
thirty-nine  years  ago  at  the  age  of  sixty-seven)  say,  ahbough  it 
took  place  before  his  time,  thiit  prior  to  the  pricker  and  drive-all 
being  used,  it  was  so  hazardous  an  expertment,  that  two  nien 
were  specially  appointed,  whose  province  it  was  to  visit  the  diF> 
ferent  workings,  for  the  express  purpose  of  charging  and  Mast- 
ing, after  the  holes  had  been  prepared.  Another,  who,  as  Well 
as  his  &ther  and  grandfather  before  him,  baa  been  a  pickmad 
for  sixty  years  past,  has  a  faint  remembrance  of  hearing  very  old 
men  say,  that  formerly  stemples  were  employed,  bat  baa  no 
knowledge  as  to  the  process,  nor  ever  saw  any  other  mode  pnc- 
tised  than  the  present ;  but  that  the  stock  and  feathers  bad  oeen 
id  use  during  both  the  lifetuaes  of  hifl  Either  and  grandfather^ 
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Inquiry  kowfar  the  Opinions  generally  entertained  of  the  Inuii- 
"ly' "f  Observations  of  the  Relipses  of'  Jupiter's  Third  and 
Fourth  Satellites,  are  well  or  ill  founded.     By  J.  South,  FRS: 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

DEAB  SIB,  Sbtt«uM-<fru(,  lU.  S9,  IKi. 

To  the  advancement  of  natural  knowledge  there  is  probably 
no  one  thing  so  inimical  as  prejudice,  and  perhaps  there  is  no 
science,  which  has  suffered  so  much  from  this  common  enemy  to 
kll,  as  has  astronomy.  To  enumerate  the  various  toischiefs 
winch  this  busy  fiend  has  inflicted  upon'this  peculiar  science 
would  be  foreign  to  the  present  pnrpoee.  Soffice  it  to  say,  ita 
baneful  effects  have  been  not  only  felt  by  physical,  but  also  by 
practical  astronomy. 

After  the  distoVeryttftelesco^pes  (asmiditbe  e^wotedj^we  find 
them  employed  upon  Japiter  and  bis  satelliteikiiKNVthuiapaaai:^ 
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etiurofaJMU  ThepheaomeiuoffaiurmooiUWflniMtldallyiiltHMl- 
ing,  nor  wu  the  inquiry  luwttended  with  inportant  cooMijiHaQM, 

The  velocity  of  light  repaid  the  labours  of  Roenur»  uoA  Uw  e«lip«M 
of  tite  Batellitea  openra  a  now,  eaty,  and  at  that  tine  a  oompa- 
rativa  accurate  mode  of  detenniniog  the  differeoeee  of  loagituda 
of  distant  atatioiu.  Hence  aatrooonun  were  taught  to  look  owt 
for  theae  phetwraena,  and  Uieir  observfttioai  became  recorded : 
Id  proportion,  therefore,  aa  the  opportanitiea  of  obaervinf;  dieae 
edipsei  were  mwe  or  leae  frequent,  were  they  M^^ao  with 
nteaoB  of  improving  their  tables  ;  ,till  at  length  something  like 
accuracy  waa  arrived  at,  u  far  m  relates  to  those  of  tha  first  and 
second  satellites ;  to  this  also  we  muat  add  another  eauae  whioh 
will  be  found  in  the  nature  of  the  uutnwaents  at  this  time  em- 
ployed ;  for  the  ra|Md  motion  of  these  two  aatellitei  is  suoh,  that 
tiu  intorreiUQe  period  between  their  firti  entrance  into  the 
^adow,  and  their  complete  obscucaticm  by  it,  ia  short  {  hence 
tdeflcc^>flB  were  able  to  give  soraetbinff  like  untfonoity  to  the 
obacrvations  of  various  oMexvers — in  wrt,  theory  and  practice 
aaaisted  each  other. 

But  not  so  with  the  outer  satellites  )  echpses  of  them  were 
comparatively  of  Terr  ^^^  occurrence,  and  the  time  tX  theit 
CBteiiDg  the  shadow  till  their  complete  obscuration  bmng  many 
tilnes  greater  than  in  the  case  <k  (be  two  first  sateHiteB,  the 
obawvatione  became  more  difficult ;  and  the  instrumeata  were 
inadequate  to  the  purpoees  for  which  they  were  now  wanted! 
observations,  thereiore,  of  difierentobflervers  di6fered  contidera' 
bly  with  each  other,  and  theory  uid  practice  were  merlastinghf 
at  variance.  Hence  observations  of  these  satellites  came  into 
disrepute,  and  almost  into  disuse. 

At  length,  however,  in  the  preface  to  a  work  entitled  "  TabU$ 
Ecliptiques  des  Satellites  de  Jupiter,"  the  monstrous  discordan- 
cies between  the  existing  observations  of  the  eclipses  of  the 
third  and  fourth  satellites  were  dwelt  upon,  with  comiderabU 
energy t  hy  the  celebrated  Delambre  ;  and,  perhaps,  to  the  flent*. 
ments  expressed  by  this  great  man,  may  we  trace  the  principal 
cause  why  at  the  present  moment,  observations  of  the  eclipses 
of  these  two  sateUites  are  almost  generally  neglected.  Wtien, 
however,  prejudice  sfems  distributed  by  one  whose  name,  like 
that  of  Delambre,  is  never  mentioned  but  with  respect,  does  it 
become  dangerons ;  and  more  and  more  imperative  is  it,  upon  the 
humUest  labourer  in  science,  to  point  out  the  errors  which  it 
leads  to — this  must  plead  my  excuse  for  the  present  communt- 
catioQ. 

Aa  the  work  t«  which  I  allude,  may  not  be  in  the  library  of 
every  practical  astronomer,  I  shall  qvote  from  it  some  of  the 
passages  calculated  tn  my  mind  to  prejudice  obaervera. 

Page  51. — Having  alluded  to  some  trifling  equation  which 

might  be  applied  as  a  correction  to  his  tables  of  the  third  aateU 

lh«.    He  aays,  "  Je  n'ai  pouasi  I'exanaen  plus  loin ;  maia  il 

—     faiait  «B  tmlteE  qua  cette  ^uatiga  ne  a'tccwlQ  pu  |4w  .ftvw 
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I'obBcrvalion  qn'aveo  la  th6(sifl  ;  et  u  !•  tb6oTW  ett  itqmrliute^ 
s'il  leste  iL  d^convrir  qudqu'  in^galite  gensible,  elle  depend  du« 
moias  d'uD  argument  tont-i-fiiit  differeat.  Ce  n'eat  pag  d'ail- 
leors  lur  quelquw  obseTvatioiiB  iiolees  qu'il  faut  oheroher  a  recti* 
fier  dsB  tablea  fonddes  aar  140  kob  d'observationi,  A  la  v£rit^ 
toutea  oea  obaerTatioOB  Bont  inoertaioeH )  mais  caUsb  qn'on  lawr 
f^poBerait  na  aanraient  £tre  beauooup  ipiua  Biir«B{  etroaeitcaiw 
Tiendra  sana  doute,  qnaod  on  verra  Meuier  et  M&sliaiB,  dana  ia 
mema  Tille  et  presque  dans  le  m^me  (joarlier,  tous  deax  munia 
d'excellens  inatnimeDB  et  d'uae  Tue  excellente,  ne  B'accwder 
cependant  qu'iL  qoelqueB  miaates  pi^  aur  la  m^me  ^lipst.  11 
est  evideDt,  d«  meme,  que  pour  Us  difTerencea  dea  meridiciis,  oa 
ne  pent  se  fier  qu'au  premier  aatdbte  ;  les  autres  ne  ao&t  go^re 
bona  qu'a  ^claircir  quelqne  point  de  phyaiqae  celeste ;  Is  pre* 
KHer  satellite  est  le  seal  qui  puisse  etie  vraimeot  utile  aiuc  astro* 
nomea  et  auz  g^ographes.  Mais  cc  satellite  lai^mSma  panfc'il 
s'observer  avec  une  preDiaioD  bien  parfaitel  Quel  astrQnoma 
osera  repoodre  de  lO^Burl'obBervatioD  qutluiparaltrataitcdaas 
lea  circonstancea  les  plus  favorableB  ?  £ji  raasemblaut  lea  (^mcf- 
TatioDB  faitea  peDdant  cent  aas  4  Paris  et  fL  Oieeawioh,  on  n'a 
pn  trouver  qu'a  10"  pr^s  la  diff^encc  entre  lei  deux  iKartdisBa." 

P^e  &6^~He  says,  "  D'apr^  ces  remarques^  le  calcnlaiteiit 
ajoutera  s'il  juge  il  propos,  18  a  18^'  ^  tootea  hob  epoqaea  du 
troiai^me  satellite ;  mais  nons  aoimaea  loia  de  lai  ganntir  I'ex- 
Bctttude  de  cette  correction  ;  et  que  font  en  effet  18"  posr  dra 
oba&rrationa  qui  ne  sont  presque  jamais  sfires  ^  2  ou  3  miantes  V 

Page  49. — We  have  observations  of  immeraion  and  em^woa 
of  the  fourth  satellite  recorded,*  and  thus  apoken  of :  "Poor 
cette  demi^re  ^lipse,  les  astronomeB  de  Pans  different  £atie 
enx  de  S^  but  chaque  phase." 

Page  55. — Speaking  of  eclipses  td  the  fourth  satellite,  ha 
Bays,  "  Je  troure  entre  lea  observations  d'one  metoe  ^Upae  dea 
differences  qui  vont  i  7,  8,  10,  12,  et  14' ;  et  oe  qit'il  y  a  d'^n- 
nant,  c'est  que  cea  discordances  &iorines  ne  soot  pas  tontesvera 
left  limit«s.  J'eu  troave  une  qui  est  de  29'  15",  mais  la  dend- 
dar^e  calculee  n'^taitque  de  16"." 

■  1.  We  aje  not  told  nhat  instruments  Messier  andMediaia 
employed,  whether  immeraionsor  emersions  were  observed;  nor 
do  we  know  any  more,  than  that  their  obserrationa  on  the  same 
eclipse  differed  Bome  minutes ;  hence  therefore  the  statement 
only  proveE,  that  differences  of  longitude  could  not  bs  gotten  hf 
reference  to  the  computed  tablea. 

The  aBsertions  that  differences  of  meridiaas  can  only  be  {«o> 
cured  by  the  firet  sateUite  ;  that  it  alone  can  be  truly  tu^tti  to 
astronomers  and  geographers  :  the  confident  tone  in  which  mot 
illuBtriouB  author  asks,  What  astronooaer  wilt  c^tv  to  antwM*  t» 
10  seconds  for  the  accuracy  of  an  obaervation,  which  he  shal 
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deem  made  uoder  the  most  favourable  circumstances,  cannot  be 
read  without  making  a  deep  impresBion  on  the  mind  of  the 
reader.  We  must,  Eowever,  remember,  that  these  aentiments 
wvre  founded  upon  comparison  of  all  the  observatiooB  of  eclipses, 
which  had  been  made  from  the  year  1662  to  the  year  1 802 ;  and 
there  will  be  Uttle  difficulty  in  believing  that  the  chaotic  mass 
would  fully  justity  the  assertion;  for  among  the  earlier  obser- 
vationB  immense  discordancies  would  naturuly  be  found  ;  but  I 
feel  little  hesitation  in  saying,  that  the  observations  which  have 
been  made  mce  the  year  1^2  would  be  lu  more  than  sufficient 
to  entitle  the  accuracy  of  the  assertions,  as  far  as  they  relate  to 
modem  observations,  not  only  to  be  disputed,  but  even  to  be 
disproved.  Observations  made  daring  100  years  at  Greenwich 
and  Paris,  did  not  determine  the  difference  of  the  two  meridians 
Bearer  than'  10  tecondt.  But  observations  made  during  seven 
months  in  Blackman-street  and  at  Bushey,  gave  the  difference  of 
longitude  to  17  hundredths  of  a  second, 

2.  Iq  a  table  which  will  be  ^ven  presently,  there  are  three 
observation!  of  the  third  sateUite,  each  coming  far  within  two  or 
three  minutes  of  the  truth ;  we  shall  also  produce  observations 
of  echpses  of  the  fourth,  hable  to  infinitely  less  error ;  hence 
i  cannot  coincide  with  our  author,  in  the  justice  of  bis  remarks. 

3.  From  tba  recorded  observationB  of  immersions  and  emer- 
sions of  the  fourth  satellite,  it  is  evident  enough  that  the  incon- 
gniities  are  considerable ;  and  if  examined,  as  our  own  will 
hereafter  be,  they  are  found  ineconcilable ;  hence  supposing  the 
same  observers,  the  same  instruments,  and  the  same  weather, 
at  each  station,  both  at  the  immersion  and  emersion,  we  may 
safely  infer,  that  the  telescopes  were  long  and  unmanageable  ;* 
and  consequently  would  afford  results  incvusiite/it  not  only  with 
each  o^i&er,  out  with  themxlva. 

4.  As  to  the  immense  discordancies  between  the  obBervations 
of  the  same  eclipse  related  in  the  last  para^ph ;  they  do  indetd 
place  the  observerB  and  their  instruments  in  the  back  ground  ; 
for  it  would  be  difficult  to  account  why  the  observed  periods  of 
immersion  or  emersion  should  differ  more  than  the  time  which 
the  satellite  requires  to  travel  through  a  portion  of  space,  equal 
to  its  own  diameter. 

Oo  consideration  of  these  passages  then,  I  am  induced  to 
apply  the  sentiments  they  convey,  more  to  the  earlier  observa- 
tions, than  to  those  uf  modern  date ;  still  there  can  be  no  doubt 
but  that  an  immense  quantity  of  the  latter  will  be  necessary,  to 
invahdate  the  monstrous  inaccuracies  of  the  former.  An  obser- 
ver, however,  of  the  present  day,  will,  1  think,  let  bis  respect  for 
the  name  of  Delambrc  be  great  as  it  may,  have  some  difficulty 
in  supposing,  that  similar  incongruities  would  attend  observaT 
tions  of  similar  phenomena,  now  that  telescopes  are  better  made, 
and  what  is  almost  of  as  much  importance,  better  mounted. 

•  WlmitbbKnmduttherwcnftan  Ifi  to  SO  tet  in  foal  lei^,  dure  villbe 
MiaatfSnlty  in  snlviiig  Mibj  odta  cotidaBwi.  .  (^  ~  (^^^o  |c 
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That  olMervationa  of  eoltwes  of  tite  fourth  MtelUte,  tn  the 
most  incongraous  it  would  be  silly  to  doubt,  and  unlut  ths 
immenioQ  aud  emereion  can  be  procared,  they  cannot  without 
much  difficulty  be  brought  to  bear,  upon  anv  useful  point.  The 
difference  of  the  telescopes  employed  will  afway  nera  a  correcr 
tion ;  this  may  indeed  be  found  by  previous  comparisons  at  the 
same  stations ;  but  as  the  dinimilarity  of  the  weather  at  Ui« 
ftlaces  of  obseiration  will  mattrially  influence  the  results,  whes 
only  the  immersion  or  emersion  Be  observed,  an  equation  ia 
wanting,  not  so  easily  to  be  found.  Fortunately,  however,  the 
immersions  and  emersiouB  of  this,  and  the  third  satellite,  are  occftr 
sionally  observable  within  a  space  of  time  little  more  Uian  two 
hours  ;  let  us,  therefore,  inquire  a  little  into  thit  matter. 

We  have  already  noticed  that  the  fourth  satellite  bavins 
entered  the  shadow,  is  a  veiy  consideTable  time  before  it  becomes 
lost  in  it ;  hence  its  disappearance  will  be  extremely  eradoal ; 
let  us  suppose  that  during  this  time  it  passes  through  three  dis- 
tinct gradations  of  lustre ;  that  at  the  first,  it  resembles  the  small 
star  of  i  Urate  Majoiis  ;  at  the  second,  the  smell  sty  of  Polaris ; 
and  at  the  third,  the  small  star  of  «  Lyra.  Let  us  then  have  three 
'  telescopes;  the  one  able  only  to  show  the  small  star  off;  the 
second  only  that  of  Polaris ;  the  third  adequate  to  show  the 
email  star  ofMLyrae,  On  a  fine  night,  all  the  telescopes  show 
their  respective  objects  very  well — say  at  10  o'clock;  provided 
the  stars  have  considerable  altitude,  and  the  weather  be  equally 
good,  why  should  they  not  show  them  equally  as  well  at  12 
o'clock  1  It  would  puzzle  most  persons,  I  thiok,  to  deteimine ;  if 
BO,  provided  the  analc^  hold  good,  why  may  not  the  evane»- 
cence,  and  re-appearance  of  the  fourth  sateuite  be  observe^ 
within  reasonable  limits?  I  confess  I  see  no  reason.  I  know  it 
is  said,  an  observer  will  have  an  impression  left  on  his  mind,  that 
the  satelUte  continues  visible  when  it  really  is  not  so ;  but  this 
is  not  distinctly  proved ;  and  agfuo  on  the  emersion,  knowing 
the  point  at  which  he  is  to  look  for  it,  he  thinks  he  sees  it  ear- 
lier than  be  actually  does ;  this  again  is  not  proved  ;  we  will, 
however,  allow  them  both,  and  we  shall  be  as  if  they  were  not 
allowed  at  all.  The  only  difference  between  the  three  telescopes 
would  be,  that  A  would  give  the  immersion  earlier  than  B ;  and 
B  sooner  than  C.  And  at  the  emersion,  A  would  show  the  satel- 
lite later  than  B,  and  B  later  than  C ;  circumstances,  as  we  shall 
hereafter  see,  not  of  the  least  importance. 

Entertaining  then  sentiments  such  as  these,  I  determined  on 
the  first  favourable  opportunity,  to  observe  the  immersion  and 
emersion  of  the  fourth  satellite,  with  every  possible  care ;  and  the 
first  day  of  the  present  month  enabled  me  to  do  so.  Jupiter's 
meridian  altitude  was  about  6'2° ;  the  immersion  occurred  when 
the  planet  was  l**  34'  east  of  the  meridian ;  the  emersion  when 
it  was  34  minutes  west  of  it.  The  memoranda  relative  to  the 
observations,  as  entered  in  the  Journal  at  the  time  are  as  follow : 
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"  Prior  to  ttkiag  tlie  tmnnt  of  Aidflbaran,  the  fin  feet  eqaa- 
torial  was  pkccd  upon  Jnpiter,  and  itnmediatelj  aftsr  the  tranHt 
luid  been  uonrecl,  I  nent  to  see  how  matters  were  going  on ;  the 
ftturUi  uteltitc  wrs  at  tiiia  time  aboat  the  Bplendonr  offt  star  of 
the  ninth  mftgnitnde,  and  of  a  light  blue  colour.  The  night  was 
remti^aUy  eteRr ;  I  determiaed  to  remain  at  the  instrament  aa 
loog  as  the  satellite  continued  risible,  which,  according  to  the 
Nautioal,  would  be  at  least  a  quarter  of  an  hour.  To  make  my- 
lelf  comfortAlei  therefore,  I  placed  some  blocks  of  wood  upon 
the  double  steps,  and  took  my  seat  "ve-rf  quietly :  the  lignls, 
sxcept  that  at  tne  clock,  were  all  put  out ;  it  continued  diminish^ 
ing  in  lustre  till  4''  34'67"per  clock,  at  which  time  I  could  see  it 
no  more.  I  observed  it  of  the  brightnass  of  the  small  star  neu 
«  LyrsB  for  more  than  a  minute. 

'■Emersion  of  ^e  fourth  satellite  (obserratory  darkened  as 
before)  at  6^  43'  5"  per  clock. 

"  At  fJ""  46'  about  as  bright  as  the  pole  star. 

"  At  6"  52'  had  not  half  the  splendour  of  the  dullest  of  the 
other  threft  which  were  visible.  Unable  to  spare  more  time, 
further  observation  was  given  up." 

Qreatly  satisfied  with  my  own  observations,  I  was  in  hopes ' 
that  the  extraordinary  fineness  of  the  night  would  have  rendered 
correspondent  ones,  at  various  stations,  almost  certain ;  hot  in 
this  I  nave  had  the  mortificattoa  to  find  myself  disappointed. 
The  only  observer  who,  as  far  as  I  have  ascertained  (ana  I  have 
made  very  extensive  inquiry),  was  similarly  engaged  nith  myself, 
is  to  be  fonnd  in  Col.  Beaufoy :  it  is  however  indeed  fortunate 
tiiat  it  wae  he.  My  opinion  of  his  observations  of  the  eclipses 
of  Jupiter's  satellites,  has  long  been  before  the  pubUc ;  so  that 
I  cannot  now  be  saspected  of  commending  bis  accuracy,  merely 
to  suit  my  present  purpose. 

My  OMervations  made  with  the  fire  feet  equatorial,  the  object 
glass  of  its  telescope  has  64  inches  focus,  and  3|-  inches  clear 
aperture;  power  133. 

Col.  Beaufby's  telescope  has  an  object  glass,  precisely  of  the 
same  diameter,  bat  of  56*5  inches  focal  ungth  :  it  is  mounted 
on  a  vety  steady  stand,  but  not  equatoriaUy,  Magniiying  power 
useds:  86. 

Priorto  observation,  he  excluded  all  light  from  his  observatory, 
except  what  was  sufficient  to  enable  him  to  difltingaish  the  hands 
of  bis  clock. 
Longitude  of  Blackman-stieet  observatory .  . .  =  0'  21-76"  W. 

Bushey =  1    20-93    W. 

Diff.oflong.Basbey  totheW =  0    69-17 


Immersion  4"  35'     3-89"  Immersion  4*  32'  27-09" 

Emersion    6    43     11-89  Emeraion    6    43    50-46 

(Sidereal  time  at  each  station.) 
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Now  if  Wft  add  the  difference  of  longitude  to  the  Bushey  obnr- 
TRtion  of  immenion,  we  ihall  have  in  Bhckman^strta  ttme,  tha 
instant  at  which  the  phenomenoD  was  obserred  at  Bushey  ;  and 
the  difference,  if  any,  between  this  and  the  Blackman-street 
observation,  will  show  the  time  by  which  the  satellite  wat  wen 
longer,  at  one  station  than  at  the  other. 

4*'  32*  27*09"  »  Immersion  at  Busliey. 
+  59*17    a*  Difference  of  longitude. 


33    28'26    =  BlacVman-street  time  when  the  immemon 

was  observed  at  Bushey. 
35      3'89    a*  Immersioc  at  Blackmaa-street. 


-i-l    37'63    =  the  time  that  the  satellite  was  seen  longer  at 
Blactmaa-Btreet  than  at  Bushey. 

A  mere  inspection  of  the  times  shows,  that  the  differences  are 
tonsiderable :  let  us  see  if  they  are  recondkuble.  As  the  tele- 
scopes at  the  two  stations  are  nearly  similar ;  as  the  same  pre- 
caution of  excluding  adventitious  light  was  employed  at  both  ; 
wemustseelt  for  the  cause  ofthediscrepaaiiy,^her  in  a  eleanr 
atmosphere  atone  observatory  than  at  the  other — in  a  greater  sen- 
sibility to  minute  purticles  of  light,  which  one  observer  has  thap 
the  otner— or  in  the  superior  steadiness  of  the  one  instrument 
over  the  other.  As  to  difference  of  atmosphere,  we  hare  ne 
proof  that  there  was  any ;  indeed  the  probability  is  in  &vour  of 
Boehey ;  it  being  situated  Jar  from  any  frequented  neighbour- 
hood; while  the  Blackmao-street  observaiory  is  surrounded  h¥ 
buildings  in  every  direction.  As  to  increased  sensibiUty  to  small 
particles  of  light,  we  have  no  good  grounds  to  suspect  that  one 
observer  possesses  this,  more  than  the  other.  Hence  we  ere  left 
to  the  only  remaioiag  source  of  discrepancy,  namely,  the  greater 
steadiness  which  one  instrument  has  than  the  other;  and  this 
there  canbenodoubt  the  Blackman-street  inatrumeBt  powewMC': 
item  be  moved  in rightascension  by  the  finger  and  thanb)  a«tir 
may  be  hept  bisected  by  one  of  its  micrometer  wires  any  reaaon- 
abU  time  ;  nor  will  any  tiemuloua  motion  be  comnumcated  to 
the  star,  although  a  power  of  dOO  or  600  be  employed.  Hence 
the  experience  of  daily  observation  would  authonze  us  to  declare^ 
eateris  paribus,  that  in  Blackman-street  the  immersion  o^ht  to 
be  seen  later  than  at  Bushey  :  perhaps  also  the  trifling  difierence 
of  focal  length  and  magoifying  power  of  the  Blackman-street 
instrument  may  contribute  some  littie  to  the  result;  which  ii^^ 
that  tha  immersion  was  seen  later  in  Blackman-stnet  than  at 
Bushey  by  I'  37-63." 

But  if  our  reasoning  be  correct,  the  emersion  should  be  seen 
earlier  in  Blackman-street ;  and  if  the  weather  at  the  emersion 
be  the  same  at  each  station,  as  it  was  at  the  time  of  immersion, 
by  ai  much  as  the  immersion  was  seen  later  in  Blackman-street, 
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ahoidd  Un  nnenipn  be  aeen  pariier ;  a  little  allowftticB  being 
jmdp  for  enor  of  obaerration ;  let  lu  see  if  it  were  ao. 

6^  43'   60-46"  =  EmereioB  at  Bushey. 
+  59' 17    =  Difference  of  longitude. 

6    44    4&'63    =  Blackman-Btreet  time  when  the  emersion  waa 

observed  at  Bushey. 
6    43    1 1-89    =  Emersioo  at  Blackman-Btreet. 


—  1    37*74    IS  the  time  tliat  the  sateUita  was  seen  earlier  at 
Blackman-street  than  at'Busbey. 

Hence  it  appears  that  the  emersion  was  seen  earlier  in  Black- 
man-ctreet  than  at  Bushey  ;  and  by  an  interval  of  time  agreeing 
with  that  by  which  the  immersion  was  observed  later,  to  11  hun- 
dredths of  a  second. 

Let  us  now  see  how  far  the  results  can  be  converted  to  piw:- 
tical  utility — to  what  degree  of  accuracy  then,  will  tbev  enable 
UB  to  determine  the  difference  between  the  meridians  of  the  two 
observatories. 


Im.  lU  Blsckman-street  =  Af>  35' 
Bushey =  4    33 

3'89" 
27-09 

Hence  diS  ofloDgitude  =         2 

Em.  at  Blecknmn-slreet  =  6'  43' 
Bwhey =  6    43 

36-80  BinheytolheW. 

U-89" 
50-48 

Hence  diff.  of  longitude  « 

Now  +  T 
-0 

38-57  Bushey  to  the  E. 

36-80"  or  W, 
38-57    orE.. 

2)+  1 
INfierence  of  longitude =0 

68-23    W.               : 

59-11   Bu.heT  being  to  W. 
69-17            '        ^ 

0-06  at  tie  two  Station.. 

Consequently  the  difference  of  longitude,  between  the  two 
observatories  of  Blackmah-street  and  Bushey,  is  ascertained  to 
tix-kundredtht  of  a  second ;  a  quantity-  therefore  which  we  must 
consider,  as  the  error  of  observation  at  the  tv>o  stations. ' 

But  some  time  since,  the  difference  of  the  two  meridians  was 
found  by  tbe  same  observers,  with  the  same  instruments,  and  tfa« 
results  will  be  shown  in  the  following  table : — 


^yGooqlc 


Jil0rmeeofLoit^(ude6f"mi/  Observatm^  and  Cot  Beavfoy'if 
iy  Obaervationi  of  i4  EcHpsei  of  Jt^piter'i  Sdtetfttet,  madoat 
■   our  rtspeetive  Stations . 


M 

fOtrn,,^ 

fi«l.B««i%^ 

)mv>*i 

1831. 

Aug.    4 

Iram.  3  Sat: 

11" 

5' 

26-80- 

U"     4'  Si- 

<y 65  m"w 

18 

Imm.  1 

12 

0 

8-09 

ll     5P    63 

1     15-09      ■ 

Oct.  24 

Eoi,  3 

10 

35 

8-40 

10    34    22 

D '  46-40      • 

28 

Imm.  1 

9 

10 

40-76 

9      8    61 

0    49-76      ■ 

3Jov,    4 

Em,  1 

11 

6 

40-83 

11      5    19 

i    21-83 

20 

Elii.1 

9 

26 

26-26 

9    24    34 

0    62-28 

27 

Em.  I 

U 

21 

4-56 

11    20     19 

0    45-56 

29 

Em.  1 

5 

49 

63-60 

5    49     13 

0    40-60 

29 

Em.  3 

6 

42 

49-03 

6    42      8 

0    41-03 

Pec.   e 

Em.  1 

7 

45 

65-10 

7    45    20 

0    35-10 

1822. 

Jan.  14 

Em.l 

6 

23 

40-48 

■      22    27 

1    13-48      ■ 

29 

Em.  2 

6 

55 

46-30 

6    64    15 

1    30-30      ' 

Feb.  23 

Em.  3 

7 

8 

26-90 

7      7     13 

1     13-90 

Mgriilil 

Em.  1 

6 

57 

36-60 

6    66    27 

1      9-60 

Mean  differ,  of  long,  of  the  two  Observatories , .  =  0     59*94 

Known  difference  of  the  two  Observatories =0    69*17 

Error  of  observation  at  the  two  Stations =9      (HT 

Tima  it  eeecis  that  14  ob«ervatioDS,  Bine  of  tfaf  firat  sateUUe^ 
two  of  the  second,  and  three  of  the  third,  gapa  tlae  ili&renes  of 
longitude  to  sevent^en-hundredtbs  of  a  second,  and  tb^  it  was 
the  work  of  leveumimtJu ;  while  in  the  observation  before  naic 
rated,  the  accuracy  is  tliree  times  as  great,  and  js  obtained  io  » 
Cbw  iBinutes  more  than  two  hours.  Soma  peiii^a  n>iU  cootendr' 
that  this  accurate  i»  the  offspring  of  aocident ;  it  is  ho4'eHer  st 
/eiut  as  probable,  that  accident  has  had  nothing  at  all  to  do  ivitik 
it ;  oo  uio  tame  supposition,  end  with  equal  pkusjbility,  ought  it 
be  urged  that  acciaent  has  prevented  .isccuracy  is  eaeb  of  tbft 
14  obsermtions,  priHoipally  of  the  favmtrite  aatallite;  the  two, 
BSBcefit  of  which  to  accuracy,  are  60  or  100  times  mons  Femote 
from  it,  than  am  the  results  of  tlioss  Dhservations,  which  af  s  th» 
iaoniediate  objects  of  this  communiEation. 

From  this  however  let  it  not  he  supposed,  that  I  inugiDe 
eqml  aceuracf  will  always  be  procured;  an  observer  may  and 
occasionally  doei  obtain,  the  light  asceosion  of  a  star  ^  One 
w»e  of  Jiis  transit  instrument  just  as  correctly  aa  if  he  employ 
the  five  or  the  seven ;  yet  he  must  not  aupposa  he  will  alvej^  ^o 
it;  just  so  with  die  obseivatiuus  .of  immewioB  sod  emersion  I 
kaT«  alluded  to;  all  i  eontend  tor  is,  providad  the  «MIU  oftiQ — 
the  same  initrunwntr^»Aha  ^BMaa  wagotfy i^.;  iwy Wwwtilt  - jtww 


jtHrSiMm  *bc  same  o 
ronndfttr employed, at  t 
■ion,  nd  soDBequent  e 
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i  obaener — the  same  weather — be  oaed, 
t  the  varioos  stations  both  at  the  inuner- 
wequent  emersioo,  that  the  results  so  far  from 
meriting  obloquy,  will  probably  be  far  more  accuratt  than 
any  two  eolipses  of  either  the  first  or  second  satellites — and  if 
what  be  stated  prove  true  of  the  fourth  satellite,  it  cannot  be 
otherwise  of  the  third. 

But  in  the  instance  we  have  dwelt  upon,  only  two  obserrers 
were  concerned  ;  further  observations  therefore  should  be  re* 
curred  to— those  "then  whose  stations  relatively  to  Green- 
wich are  well  settled — whose  inBtrumentg  are  well  mounted,  and 
whose  time  is  well  known,  will  do  an  esseotial  sendee  to  pra^ 
tical  astronomv,  by  observing  the  immersiuDs  and  subsequent 
emersions  of  tKe  third  and  fourth  satellites  wheaever  they  are 
visible — they  should  be  at  their  telescopes  some  eight  or  ten 
minutes  before  the  phenomena  are  expected ;  should  take  every 
possible  care  that  the  immersion  and  emersion  be  observed 
under  simitar  circumstances — and  should  note  at  the  time,  how 
far  the  weather  at  the  emersion  cioincided  with  that  in  whic^ 
the  immersion  was  observed ;  nor  will  the  relative  splendour  of 
such  other  salellites,  as  may  be  visible  at  the  two  periods,  allow 
an  accustomed  eye  much  difficulty  in  deciding. 

I  have  dwelt  upon  this  subject  perhaps  longer  than  some  will 
say,  its  importance  warrants — two  marked  instances  of  the 
injurious  effects  of  the  opinions  generally  entertained  against 
observations  of  the  fourth  satellite  have  however  recently  presented 
themselves — One  individual  many  years  an  accurate  and  atstduous 
observer  assures  me,  that  in  consequence  of  prejudice,  he  never 
looked  out  for  an  ecUpse  of  the  fourth  satellite  in  his  life.— And 
another  astronomer  aid  not  observe  the  very  eclipse  here  so 
often  referred  to,  "because  of  sentiments  he  entertained  founded 
on  Delambre's  statements." — Mor  are  the  individuals  referred  to 
of  any  mean  importance — the  latter  is  well  known  as  the  author 
of  many  utefut  astronomical  publications ;  whilst  to  the  former, 
practical  astronomy  owes  greater  ohiigationa,  than  to  any  pertom 
m  exUttnce. 

To  remind  observers  a  table  is  subjoined  giving  in  sidereal 
and  mean  time  the  predicted  immersions  and  emersions  of  the 
tiiird  and  fourth  satellites  during  the  next  two  months,  and  should 
the  weather  prove  favourable,  I  have  little  doubt  the  result 
will  show ;  that  the  opinions  generallyentertained  of  the  imUiHty 
of  observ^ons  of  eclipses  of  the  Third  and  Fourth  satellites, 
originate  in  PREJUDICE,  and  ttrmnate  in  ERROH. 

Sidcnd'naw.        MMuTin*. 

March  2.  lDunerBi<m  third  satellite . . .     8>>    (/  9^  18' 

Emetaion 11    13  12   30 

.  April  8.  Immemoa  fourth  satellite  . .    9    13  8     4 

Emersion 12     6  10    68 

It  it  almost  needless  to  say  that  vAert  the  satellite  is  loat  it 
Hu^  UUMnioti,  it  may  be  looked  for  at  the  unoaion. 

Jahju  Sovxb. 


18M.] 


Articx^  XIV. 

Analtsss  op  Books. 

Phiieiophieal  Tnauaetioni  of  the  Soval  Society  of  Lmdom,  Ar 
laS.    Part  II. 

(Cswtkwrfjhm  p.  I«T.) 

XXI.  SecMd  Part  ofthe  paper  oHtieNerva  of  the  Orbk.  By 
Charies  Bel),  Esq.  Communicated  by  Sir  HamuuT  Daty*  BarC 
Pres.  RS. 

Tbe  following  extract  from  the  concluding  pages  of  this  papery 
gives  the  general  results  of  Mr.  Bell's  inveBtigation  of  the  nerres 
of  the  heaH. 

"  I  hope  I  have  now  unravelled  the  intricacv  of  the  nerves  of 
the  head,  and  have  correctly  assigned  to  each  nerve  its  proper 
office.  In  our  books  of  Anatomy,  the  nerves  are  numbered 
accordint^  to  the  method  of  Willis,  an  arrangement  which  was 
made  in  ignorance  of  the  distinct  functions  of  the  nerves,  and 
merely  in  correspondeQce  with  the  order  of  succession  in  which 
they  appear  on  dissection. 

"  The  first  nerve  is  provided  with  a  sensibility  to  efflavia, 
and  is  properly  called  olfactory  nerve.  ' 

"  The  second  is  tlie  optic  nerve,  and  all  impressions  upon  it 
excite  only  sensations  of  light. 

"  The  third  nerve  goes  to  the  muscles  of  the  eye  solely,  and 
is  a  voluntary  nerve  by  which  tbe  eye  is  directed  to  objects. 

"  The  fourth  aerve  performs  the  insensible  traversing  motions 
of  the  eyeball.  It  combines  the  motions  of  the  eyeball  and 
eyelids,  and  connects  the  eye  with  the  respiratory  system. 

"  The  fifth  is  the  universal  nerve  of  seaeation  to  the  head  and 
face,  to  the  skin,  to  the  surfaces  of  the  eye,  tbe  cavities  of  the 
nose,  the  mouth  and  tongue.* 

"  The  sixth  nerve  is  a  muscular  and  voluntary  nerve  ot-  the 
eye. 

"  Tbe  seventh  is  the  auditory  nerve,  and  the  division  of  it| 
called  portio  dura,  is  the  motor  nerve  of  the  fiice  and  eyeUds, 
and  the  respiratory  nerve,  and  that  on  which  the  expression  of 
the  face  depends. 


*  "  In  thii  view  of  ihe  fifth  nam,  I  hare  not  touched  upon  id  n_     

nnn*!  netm.  But  if  ire  tuul  uocodcd  from  the  cootidniluD  of  the  ijniial  a, 
ttc  nenrei  of  the  hod,  we  ibonld  thai  hiTe  Men  tbM  the  fifth  m*  die  ^tmlBnTi  of 
th«  htM^ ;  that  it  had  a  ganglion  at  ili  not,  a  double  oiigiii,  and  frain  m  powar  orw 
themuKleaof  ihajaviMdmaitieatioa,  that  it  >w  a  double  Dint  in  fautun,  being 
that  nerre  irtiieh  beMowi  ieoriUIitji,  at  the  hum  time  dial  it  aeodi  bmidK*  to  the 
original  muadea ;  that  ii  to  uf,  to  diat  claw  of  mtudei  iHdidi  aie  cemaon  to  aafaaali 
in  antj  gndadtB.  ■  la  all  Om*  nincti  it  mwnWw  *s  tfiai  iwrws." 

g2 
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"  The  eighth,  and  the  Accessory  nerve,  are  respiratoi;  nerves. 

"  The  ninth  nerve  is  the  motor  of  the  tongue. 

"  The  tenth  is  the  fint  of  the  4p(Ot4  nerves ;  it  has  a  double 
toot  and  a  double  office ;  it  ia  both  a  muscular  and  a  sengitive 
nerve. 

"  Had  I  taken  the  nerves  or  any  other  complex  oigan  rather 
tliMi,«<'t]M  .^«r  I  Rbould  fuve  ba4  an  etuaat  task,  if  I  had 
taken  the  nerves  of  the  tOBguAf  I  should  have  been  able  to  prove 
by  experiment,  and  in  a  manner  the  most  direct,  that  the  three 
nerves  belong  to  three  distinct  functions,  and  stand  related  to 
t)i>ee  AfiertDl  olassea  of  parts.  I  (lould  have  shown  that  taste 
•nds^i^Bifaili^  belong  to  the  utiSce  of  the  fifth  netv^,  voluntary 
motion  to  the  mntb,  and  deglutition  to  the  glossopharyngeal 
garve  <^  the  tongue." 

X3m.  Ah  Account  of  Mxperimtntt  made  with  <r  Invariable 
Pendulum  at  New  South  Waiet  by  Major-General  Sir  Thomas 
Bridwm*,  KCfi.  FRS.  Cotnnunicated  l^  Capt.  Henry  Kater, 
FR8.  in  a  Uttor  to  Sir  Hnniphry  Davy. 

Iha  foUowiBg  art  the  raBulta  of  these  ezperimenU,  as  given  by 
Curt.  Ktt«r:~ 

**  If  tha  numbar  of  vibrations  resulting  from  Sir  Thomas  Bri»- 
Imbb'*  opeiimeDti  at  Paramatta  be  eon^iared  with  the  mean 
Dumber  of  vibrations  made  by  the  pendulum  at  London,  we  shall 
have  39*07696  inches  for  the  length  of  the  pendulum  vibrating 
■econds  at  Paramatta ;  '0062704  for  the  diminution  of  gravity 
from  the  pole  to  the  equator ;  and  ^^-  for  the  resulting  com- 
pnasioQ ;  the  length  of  the  pendulum  vibrating  secopdB  at  Lon- 
don b«i^  taken  at  36-13929  iuches. 

«  Ttw  exp«iimenU  at  Paramatta  being  compared  with  those 
Vtade  tqr  m«  at  Unst,  in  latitude  60°  46'  28"  north,  give  -0053605 
for  the  dimioutioD  of  gravity  from  the  pole  to  the  equator,  ai^d 
Xg^M  '*"■  ****  resulting  compression. 

"  If  Mr.  Dunlop's  experiments  at  Paramatta  be  compared 
with  those  made  at  London,  we  obtain  39-07751  for  the  length  of 
the  seconds'  pendulum  atParaniatta,  -0052238  for  the  diminution 
of  gravity  ftasn  the  pole  to  the  equator,  and  jgyTgj-  for  the  coia- 
pression.  Or,  comparing  Mr,  Dgnlop's  experiments  with  those 
made  at  Unst,  we  have  -0053292  for  the  (diminution  of  gravity 
firom  the  pole  to  the  equator,  and  ^^^  for  the  resulting  com- 
pression. , 

'*  The  comprasaions  here  deduced  must  not  aa  yet  be  deemed 
eondusive ;  for  it  is  weU  knowu  that  a  very  smtdi  alteration  in 
tbe  nnmber  of  vibrations  made  by  the  pendulum  would  occasion 
E  considerable  difference  jn  tbe  fraction  indicating  the  compres- 
sion. The  ind^atigvble  aeal  of  Bir  Thomas  Brisbane  will,  bow- 
erer,  no  doubt  soon  furmsh  additional  data." 

D„l,:.cbyG00Qlc 
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"  P.  8.  I  may  here  take  th*  opportunity  of  florf ecting  te 
error  in  the  "  Account  of  Experiments  for  determining  the 
Viiriation  in  the  Length  of  the  Pendnlum  vibrsttng  SewoMa  at 
rfie  principal  Stations  of  the  Trigonometrical  Snivey  of  Great 
Britain." 

"  In  the  first  aeries  of  ohserrations  made  with  the  repettillf 
circle  for  the  latitude  of  Clifton,  1'  41-6"  has  been  »pplied  tethe 
correction  for  the  level  instead  of  141-6"  =  S'  Sl*6".  ITio 
resulting  latitude,  when  the  proper  correction  i»  made,  ia 
63°  27'  44-94"  instead  of  53°  27'  40'94'',  and  the  gtetitert  differ* 
ence  between  the  five  independent  latitudes  of  GKftoB  3'4V 
instead  of  5''i4"." 

XXIII.  On  the  Daily  Variation  of  tht  Horizontal  and  Dipping 
Needles.    By  Peter  Bariow,  Esq.  PRS. 

An  abstract  of  this  paper  will  tie  found  in  the  preseat  attUhif 
of  the  Annals,  at  p.  lo3. 

XXIV.  On  the  Diurnal  Deviatiani  of  ikt  Hotixontdl  NettUl 
when  under  the  Inftuence  of  Magnets.  By  Samuel  Huittef  Cbr)». 
tie,  Esq.  MA.  Fello*  of  the  Cambridge  Philosophical  Socie^  1 
of  the  Royal  Military  Academy.  Communicated  by  Sir  Htua^ 
phiy  Daty. 

Out  present  limite  win  not  permit  ns  to  give  «iiv  accoOttt  of 
this  extended  paper,  occupying  50  pages ;  but  we  shaU  |>robaWy 
devote  a  separate  article  to  that  puipose. 

XXV.  On  fossil  Shells.  By  Lewis  Westott  DiDwyn,  Esq. 
FRS.     In  a  Letter  to  Sir  H.  Davy. 

Thia  paper  we  have  reprinted  entire  at  p.  177 

{T»  H  canlinitei.) 


Article  XV. 

Proceeding!  of  Philosophical  Sodettet, 

ROYAL  SOCIETY. 

Jan.  15.— Messrs.  J.  H.  Vivian,  and  Michael  Faraday,  weW 
respectively  admitted  Fellows  of  the  Society;  and  th«  redding 
of  Messrs.  Herschet  and  South's  "  Observations  on  the  Posi- 
tions and  Distances  of  Three  Hundred  and  Eighty  Double  and 
Triple  Fixed  Stars,"  was  resumed  and  concluded, 

Jan.  22. — Dr.  C.  Scudamore  was  admitted  a  Fellow  of  the 
Society ;  and  the  following  jiaper  was  read : 

"  On  a  Mode  of  preventmg  the  Corrosion  of  Copper-SheAth- 
ing,  by  Sea-Watef,  in  Ships  of  War,  and  other  Ships."  By  Sir 
Humphry  Davy,  Bart.  PRS. 

The  attention  trfthe  President  having  been  drawn  to  this  a^b- 
ject  by  the  Commissioners  ef  the  IUvfj  Board,  h«  mstiteted'  a 
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series  of  experiineabiiipon  it,  and  has  discovered  a  simple  aad 
effectual  mode  of  remedying  Uie  evil.  Copper,  whea  immereed 
ib  eea-w&ter,;  however  pure  and  maUeable  it  may  be,  becomes 
covered  nith  a  coat  of  a  greea  submurinte,  a  sort  of  rust,  which, 
when  washed  off,  is  succeeded  by  a  similar  one,  and  the  process 
eoatinues  until  the  metal  is  completely  desb^oyect. 

It  was  evident  that  no  alteration  which  could  be  effected  in  the 
copper  would  prevent  its  corrosion ;  the  effect  on  different  kinds 
of  copper  migtit  be  somewhat  different,  but  the  principal  diver- 
■iliea  must  be  owing  to  the  variations  in  the  saltness  and  tem- 
perature of  the  sea-water. 

Sir  Humphry  was  led  to  the  discovery,  by  the  same  principle 
which  led  nim  to  that  of  the  decomposition  of  the  alkalies  ; 
namely,  that  chemical  affinities  might  be  balanced  or  destroyed, 
by  changing  the  electrical  states  of  the  substances :  it  thence 
appeared  that  the  corrosion  of  the  copper  might  be  prevented  by 
its  being  brought,  by  contact  with  another  metal,  into  a  nega- 
tively eleetric  state ;  and  he  had  accordingly  found  that  by  me 
cmitact  of  tin,  forming  part  of  an  electrical  circuit,  of  i-j^th  part 
the  surface  of  the  copper,. the  desired  effect  was  completely 
obttuned.  Other  metals,  positive  in  respect  to  copper,  may  he 
employed,  as  lead  and  sine,  but  tin  is  preferable,  on  account  of 
its  capability  of  being  brought  into  complete  contact  with  the 
copper,  by  means  of  solder,  and  also  because  its  suhmuriate  is 
easily  detached  from  the  metal. 

The  experiments  were  made  with  ribbands  of  tin,  and  it  was 
found  that  such  a  ribband,  equal  in  substance  to  only-j-^th  part 
of  the  copper,  effectually  prevented  the  corrosion  of  the  latter. 
They  were  so  entirely  satisfactory,  that  not  the  smallest  doubt 
■    ■  ■      'off 


can  be  entertained  of  the  perfect  success  of  the  method  in  prac- 
tice ;  and  the  Lords  Commissioners  of  the  Admiralty  have  made 
arrangements  for  enabling  the  President  to  repeat  them  on  the 
lareest  scale,  on  ships  of.  war. 

It  is  probable,  Sir  Humphry  observes,  that  this  method,  besides 

Ereventing  oxidation,  will  also  prevent  the  adherence  of  vegeta- 
les  and  marine  animals  to  the  sheathing. 

This  interesting  communication  terminated  with  some  allusions 
to  the  great  importance  of  the  discovery  it  announced,  in  a 
Dationaf  point  of  view,  with  respect  to  out  maritime  and  commer- 
cial interests. 

The  reading  was  likewise  commenced  of  a  paper,  "  On  the 
Development  of  Magaetical  Properties  in  Iron  and  Steel  by 
Percussion,  Part  II.'°  By  W.  Scoresby,  Jun.  FRSE.  Commu- 
nicated by  Sir  H.  Davy. 

Jan,  29. — Thomas  Amyot,  Esq.  VPS  A.  was  admitted  a  Fellow 
of  the  Society,  and  the  reading,  of  Mr.  Scoreshy's  paper  was  ter- 
minated. 

This  communication  was  a  continuation  of  a  former  paper  bv 
Mr.  Scoresby,  under  the  same  title,  which  appeared  in  the  Phil. 
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Tniu.  for  1822.  (Sm  AmabfTS.  S.  t.)  Io  the  first  part,Mr.  S.  de- 
scribes his  new  process  for  the  deTelopmctit  of  magDetiBm,  aitd 
fires  the  result  of  a  number  of  experimeDU  made  with  di£^rent 
iods  of  iron,  and  under  different  modes  of  treatment.  Thecffily 
experiments  at  all  analogous  to  these  were  performed  by  Br. 
Gilbert  about  two  centuries  back,  in  which  Dr.  G.,  hammering 
a  piece  of  iron  to  the  direction  of  the  magnetic  meridian,  aod 
drawing  it  out  while  red-hot,  gave  it  such  a  degree  of  magnetism 
as  to  cause  it,  when  floated  by  a  piece  of  cork  on  water,  to 
at^ust  itself  in  a  north  and  south  direction.  But  Dr.  Gilb«rt 
went  no  further.  Mr.  Scoresby,  however,  considering,  that  as 
magnetism  in  steel  is  more  readily  developed  by  the  contact  of 
magnetizable  substances,  and  particularly  if  these  substances  be 
already  magnetic,  imagined,  "  that  the  magnetizing  effects  of 
percussion  might  be  greatly  increased  by  hammering  a  steel  bar 
with  its  lower  end  resting  upon  the  upper  end  of  a  lai^  rod  of 
iron  or  sofl  steel,  both  the  masses  bemg  held  in  a  vertical  posi- 
tion ;  and  that  if  the  rod  were  first  rendered  magnetic  by  ham- 
mering, the  effect  on  the  steel  bar  would  probably  be  augmented." 
The  experiments  instituted  to  ascertain  the  effect  of  such  treat* 
ment  fully  proved  that  these  opinions  were  correct.  A  small  bar 
of  soft  steel  being  hammered  while  resting  upon  a  surface  of 
stone  or  metal,  not  ferruginous,  was  rendered  capable  of  lifting 
6^  grains  of  iron,  which  was  the  extreme  effect ;  but  mi 
being  hammered  while  held  vertically  upon  a  parlour  poker,  also 
held  erect,  it  lifted  a  nail  of  88  grains  weight  after  22  blows. 

The  paper  now  communicated  to  the  Royal  Society  described 
a  new  arrangement  and  process,  by  which  a  much  higher  degree 
of  magnetic  energy  was  developed.  In  Uie  former  experiments 
of  Mr.  Scoresby,  a  single  rod  of  iron  only  was  used,  and  the 
steel  bars  or  wires  were  hammered  upon  it,  while  both  were 
held  in  a  vertical  position ;  in  which  case  the  magnetism  of  the 
iron,  after  hammering,  was  employed  in  aid  of  the  power  of  per- 
cassion  for  the  development  of  the  magnetism  of  the  steel  bars. 
Sut  the  iron  acted  only  on  the  lower  end  of  the  steel  wires  ;  the 
magnetism  of  the  upper  end  being  spontaneous,  or  what  is  by 
magneticians  called  conseguential.  Hence,  Mr.  S.  attempted  to 
supply  an  additional  force  for  the  development  of  the  magne- 
tism of  the  steel,  to  act  upon  the  upper  end  of  the  wire  as  well 
as  on  the  lower,  and  this  he  accomplished  by  hammering  the 
wire  or  bar  of  steel  between  two  bars  of  iron.  The  bars  of  iron 
he  used  were  three  feet  and  one  foot  in  length,  both  made  of 
comrooD  iron.  The  steel  consisted  of  wires  of  about  one-eighth 
of  an  inch  in  diameter.  The  lifting  power  produced  in  the  wires 
was  estimated  by  the  heaviest  of  a  series  of  nails,  polished  at 
the  points,  which  the  wire  was  capable  of  lifting. 

We  cannot  follow  Mr.  Scoresbv  through  the  details  of  hi* 
ex^rimeDts ;  bat  we  may  state  a  kw  particutant  of  the  retalta 
iriucb  be  obUtned  ftota  luf  invntigvtioM. 
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1.  "Bf  Mf  1  Sftoresby'a  firetpitio^ss  (which  be  dfinotQinttes  the 
tifilpk  process,  to  dietio^ish  it  from  the  second,  or  compound 
procat),  ho  obtained  a  maxiauai  magnetical  effect  on  a  »twl 
wire  of  about  six  inchea  long,  ca|nble  of  Itftinga  nail  of  186  gra. 
vtiicfa  efieot  the  compouna  process  raised  up  to  326  grs.  In 
other  MseB,-  aft  equal  and  soraetiraes  a  superior  efiect  wu  pro 
daced. 

2.  la  respect  of  temper  or  degree  of  hardnesa  of  the  wirei,  It 
f/as  found  that  the  soflest  wires  obtained  generally  the  highest 
power,  and  were  most  easily  magnetized,  but  the  effect  soon 
went  off. 

3.  By  nsirtg  a  larger  bar  of  iron  (about  eight  feet  in  length),  a 
^eat  ittcrease  of  magnetical  power  was  obtained,  a  wire  of  only 
six  Inches  long  being  made  to  lift,  by  hammering  by  the  oora«  - 
|K)uii(I  process  on  this  bar,  a  weight  of  669  grains,  oryoiir  times 
the  weight  of  the  wire. 

4.  The  limit  to  the  magnetism  given  to  the  wires,  Mr.  Scoresby 
considers  to  be  determined  by  the  magnetisoi  of  the  iron  bara 
employed.  The  bars  being  simply  placed  vertically,  becom* 
slightly  magnetic  by  position  from  the  earth.  This  polarity  is 
increased  by  hammering  them  while  they  remain  in  a  perpcndt* 
cular  position.  An  increase  of  magnetism  continuea  to  obtaia 
by  repeated  hammering  the  bars  up  to  the  extent  that  Mr. 
ScoHahy  dnTeloped.  But  the  maximum  required  the  bars  and 
trires  to  be  very  often  hammered,  and  the  process  to  be  conti* 
nued  at  intervals  for  a  few  minutes  at  a  time,  during  several 
dttys.  For  a  wire,  however,  to  be  made  to  lift  its  own  weight 
required  only  a  few  minutes  hammering,  and  when  the  bars  had 
become  masHetic  by  use,  a  siagte  blow  with  a  hammer  waa 
Sometimes  found  sufficient  to  enable  tbe  wire  to  lift  its  own 
Weight.  To  produce  the  best  effect,  it  is  important  to  have  the., 
steel  wires  polished  at  the  end,  and  always  to  use  the  same  end 
downward,  which  obtains  north  polarity ;  for  by  this  means,  Mr. 

5.  found  that  an  increase  of  capacity  formagBebamin  the  wirea. 
took  plaCe  after  almost  any  opemtion. 

Mr.  Si  tonceives  that  tne  high  effect  obtained  by  pere&ssioa 
depends  on  the  disposition  that  percussion  gives  to  the  ferrugw 
tfous  particles,  for  assuming  that  condition  to  which  we  apply 
the  name  thagnetic.  The  particles  of  ferruginous  substanc«Sf 
especially  ateel,  resist  this  condition  to  a  certain  extent,  which 
resistance  percussion  tends  to  overcome.    The.  general  law  Mr. 

6.  reaolvgs  into  this  ;  that  percussion  on  magnetixabie  tubstancei 
in  mntuftl  contact  incUnes  them  to  an  equalilp  of  condition.  And 
this  effect  he  illustrates,  by  the  tendency  of  bodies  uneqaaJly 
heated,  io  ^ssuiae,  when  placed  together,  the  same  teaperature^ 
And  from  tbe  tendency  of  the  cooler  bodies  to  acquire  tempera* 
HTej  a&d  thti  hotter  to  lose  temperature,  he  explains  the  af^a- 
fetitly'op{K>s4te  ^opdiiitiori,  tb&t  msgtietisni  ift  both  dovetoped 
and  destroyed  by  per«us9iOtb    Th«  poiv«r  of  MtQlig  B 
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dimtDtsfaetJ  hy  hammering,  if  held  iti  tfie  kir  nrisHppOrted,  ot 
Tested  Qpon  aiiy  body^  not  eqnallir  iltagfietic ;  ^lHA  the  power  of 
«ry  weak'  magnetn,  ot  bars  with-  little  of  no  fliagftetistti,  )■ 
iticteftsed,  if  held  upon  any  substance  that  is  magnetic.  IntlA 
cases  ittd  oircuinstatice^,  the  hantrnetihg  tetids  tCI  brifi|;  (he  sab- 
Itatices  in  contact  ifito  a  Bimitar  stat6,  th6  weaKer  b^itig 
strengthened,  and  the  stronger  weakened, 

,  ■  A  paper  was  also  read,  entitled  "  Observations  on  the  Igiiana 
tuberculata,  the  common  Guana."  By  the  Rer.  LansdoWil 
euiWing,  BA.  FLS.  Communicated  by  Sir  E.  Home,  BfcrL 
VPRS. 

This  paper  was  veiy  short:  it  commenced  with  soirte  ^^Sral 
remarks  on  the  necessity,  in  zoology,  of  describing  animals  Front 
living  snecimene,  and  on  the  errbrs  which  had  been  committed  by 
naturabsts  in  stating  the  characters  of  certain  lizards,  in  conse^ 
^nenoe  of  ihattetition  to  that  circumstance ;  thus  the  gular  pro- 
iieBB  of  the  lizards  allnded  to,  had  been  erroneously  described  aa  a 
poodi  capable  of  dilatation.  Mr.  Gailding  then  proceeded  ti 
describe  briefly  an  organ  on  the  parietal  bones  of  the  bead  of  the 
"lUB^a,  to  which  he  gave  the  name  oi  foramtn  Homianum,  in 
lonour  of  Sir  E.  Home* 

Feb.  b.'—X  paper  was  commonicBted,  entitled,  "  A  finite  and 
exact  Expression  for  the  Kefraction  of  an  Atmosphere  nearly 
resembling  that  of  the  Earth."  By  Thomas  Young,  MD.  For. 
Sec.  RS. 

The  reading  was  commenced  of  the  Bakerian  Lecture,  by 
J.  F.W.  Herschel,  Esq-FRS.     ' 

Feb.  12. — The  Bakerian  Lecture  was  concluded. 
The  subject  of  this  Lecture  is  the  phmnomena  exhibited  by 
mercury,  and  other  fluid  metals,  when  placed  within  the  in- 
fluence of  an  electric  current  transmitted  through  conducting 
liquids. 

If  a  quantity  of  mercury  be  placed  "in  a  dish  and  covered 
wHb  a  condneting  Kqurd,  through  wbich  an  fitetfrfc  CUrrenf  is 
traDsmitted  frota  s  voltaio  pile  of  moderate  energy,  by  wires  Hot 
m  oofiUot  with  the  mercbry,  tbift  metal  will  be  thrown  into  a 
state  of  cirdulation,  the  force  and  direction  of  which  varies 
*vith  the  nature  of  the  liquid,  the  intensity  of  the  electric 
power  ulsed,  and  other  adventitious  circumstances.  If  the  liquij 
be  sulphuric,  phosphoric,  or  any  of  fhe  more  concentrated  acidst 
the  circulation  is  excessively  violent,  even  with  w6ak  eleotriO 
powers,  and  takes  place  in  a  directionyrowj  the  negative  to  the 
positive  wire.  On  the  other  hand,  under  alkaline  solutionsf 
pure  mercury  remain^  at'  perf^t  rest  in  like  eircmmBtances ; 
but  if  the  least  atom  of  ptnassinin,  sodium,  aift6,  ot  any  •cAkMA 
Inore  tiMro-poeitive  than  mercnry,  \ie  added  to  it,  &  Violent 
rotation  i«  nMnediatflly  ptoducSdj  In'  the  opposite  tfifectidn, 
or  from  the;>o«(iw  wire.   From  some  trials,  Mr.  Herschel  ifl  led 
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to  coudnde,  tiut  much  less  than  a  miUioath  part  of  potassinm, 
or  s  100,000th  of  zinc,  is  sufficient  to  impttrt  this  singdar 
propertv  to  mercury.  Lead  and  tin  act  with  mtich  leaa  energy. 
BiBinntD,  copper,  ailrer,  and  gold,  not  at  all.  A  namber  of 
singular  phsooineQa  in  the  electrization  of  mercury  and  other 
metals  are  described  ;  and  some  calculations  added  respecting 
the  intensity  of  the  forces  acting  on  the  molecules  of  the 
electrified  body,  which  Mr.  H.  concludes,  in  his  experiments, 
to  have  been  not  less  than  50,000  times  their  gravity. 

la  the  sequel,  Mr.  Herschel  notices  the  cnrioua  gyratory 
motions,  observed  by  M.  Serrulas,  in  fragments  of  alloy  of 
potassium  and  bismuth,  when  floated  on  mercury  under  water; 
the  cause  of  which  he  shows  to  have  been  misunderstood  by 
Mr.  S.  and  which  admit  of  easy  explanation  on  the  principles 
of  this  Lecture. 

For  the  sake  of  such  of  onr  readers  as  may  wish  to  repeat 
these  experiments,  we  may  mention,  that  it  is  absolutely  neces- 
sary to  use  mercury  recently  distilled  and  purified,  by  washing 
wiu  dilute  nitric  acid,  and  that  all  the  vessels  employed  must 
be  acmpnlously  clean,  and  the  surface  of  the  metal  free  from 
any  adhering^  film.  A  small  batteiv  of  eight  or  ten  pairs  of 
single  pl^es  is  sufficient  to  exhibit  au  the  pneenomena. 


Article  XVI, 

BGIBNTIF1C   tUTELUOBNCE,   AND    NOTICES    OF    SUBJECTS 
CONNECTED    WITH    SCIENCE. 

I.  Prttnari/  Formt  of  Sulphur. 

OuB  readers  msy  have  remarked  in  the  present  volume  of  the  Anntdi^ 
a  -description  by  Mr.  Brooke,'  of  two  primary  forms  of  sulphate  of 
nickel.  A  paper  appears  in  the  Annales  de  Chimie,for  Nov.  18S3,  by 
Mr.  MiUcnerlich,  announciog  the  discovery  of  two  primary  fonw 
of  tulphiu.  Ilie  one,  that  which  occurs  m  nature,  an  otiahedron 
Wth  a  rhombic  batei  the  other,  an  oMique  rhombic  prison,  F.  on  M. 
measuring  9i°  &  and  M.  on  M.  90"  S^*,  produced  by  fusing  sulphur 
in  a  vessel,  in  which  it  may  very  gradually  cool;  when  a  crust  is 
farmed  round  tbe  mass,  it  is  to  oe  broken,  and  the  sulphur  which 
lenuuDS  fluid  to  be  poured  out ;  the  crystals  will  appear  lining  the 
cavity. 

Mr.  M,  anpears  to  consider  that  all  substances  which  produce 
cnstals,  may  likewise  assume  two  primary  forms. 

This  gentleman  has  crystallized  phosphorus  from  a  sdution  of 
phoephunt  tS  sulphur,  the  farm  of  which  is  tht  rkombk  (MfwAt- 


5y  Google 


1824.3     '  Scienti^  Ijadligetue.  335 

II.   VratuU  of  Aiitm. 
M.  Loogier  hu  aubmittad  the  uranite  of  Autun  to  a  fnA  exnuiiw- 
tion;  theraulU  are; 

Water 21-0 

Oxide  of  uranium   55'0 

Phosphoric  add 14*5 

Lime 4^ 

Oxide  of  iron  and  ailica 84 

Traces  of  manganese  and  tin. 

98-1 

From  this  analysis  M.  Laugier  draws  the  following  conclusions : 
Ist,  That  the  nranite  of  Auton,  hitherto  considered  either  as  an 

oxide  of  uranium,  or  as  a  compound  of  the  oxide  of  lime,  i*  a  tnie 

phosphate  of  uranium. 
SmT,  That  the  lime  in  this  mineral,  is  for  the  most  part,  in  an  un- 


Sdly,  That  phosphate  of  uranium  is  entirely  soluble  in  carbonate  of 
ammonia,  from  which  it  is  totally  precipitated  by  ebullition.— 
(Aonales  de  Chimie  et  ile  Physique,  toI.  xziv.  p.  247.  Not.  1633.) 

The  existence  of  phosphoric  acid  in  the  ore  of  uranium  was  an- 
nounced by  me,  in  the  AniuiU  for  December  1822.  I  then  supposed, 
though  erroneously,  that  the  &ct  was  new,  but  it  had  been  entirely 
everiooked.  In  the  Annalt  for  January  1823  (p.  61),  I  stated,  precisely 
the  same  opinion  of  the  real  nature  of  the  uranite  of  Autun,  as 
M.  Lai^iernas  announced,  that  it  is  "  essentially  composed  of  phos- 
phate of  uranium." 

M.  Langier  fairly  acknowledges  that  he  had  heard  of  the  fact  of 
the  phosjriioric  acid  having  been  noticed  in  England,  but  only  since 
the  readmg  of  this  paper  on  the  Ifth  of  September  latt.—Edit. 

III.  Photphoretccnce  <^  Acetate  of  Lime. 

(To  die  £<UtM  of  the  Amab  af  PMhuophi/.) 
SIR,  Jan.  14,  18S4. 

Not  being  aware  that  the  phosphorescence  of  this  salt  has  been 
noticed  by  any  chemical  writer,  I  have  taken  the  liberty  to  forward 
you  the  obserrationi  I  have  made  on  its  peculiar  properties  in  this 
respecL  Dissolve  any  q^itantity  of  acetate  of  lime  in  water,  and 
place  it  on  a  sand  heat,  in  a  wedgwood  were  dish,  evaporate  to  dry- 
ness  without  disturbing  it.  When  quite  dry,  let  the  bulb  of  a  ther- 
mometer be  rested  on  the  bottom  of  the  dish,  and  when  the 
ture  has  attained  the  S5Dlh  of  Faht,  the  lime  will  be  found 
very  firmly.  If  light  be  now  excluded,  and  the  acetatt 
rubbed  with  a  stiff  spatula,  it  will  become  highly  luminous.    The  hij 


mometer  be  rested  on  the  bottom  of  the  dish,  and  when  the  tempera- 

to  adhere 

!  stronglr 
ruDbed  witn  a  stiu  spatula,  it  will  become  Highly  lununous.  The  hign 
temperature  required  for  prodjicing  this  appearance  is  peculiar  to  this 
substance  and  fluate  of  lime.  I  am,  Sir, 


Your  obedient  servant,  Nicholas  Mills. 
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IV.  Chemical  Exammtion  of  a  Fraglnenl  fl/'a  Meteor  which  Jillia 

AfoiM,  Aigutt,  1638.    By  J.  W.  Webster.  MD.  MGS.Lond.  &c. 

This  aerolite  fell  at  Nobleborough  in  the  State  of  Mtihe,  oii  ftie 
7th  of  August,  1823,  between  four  and  five  o'cIogIi  p.m.  The  only 
information  which  t  have  been  able  to  obtain  bf"  the  attendiue  pheeno> 
mena  is  from  the  paper's  of  the  day,  and  fiom  a  eommuni cation  of 
ProfesBor  Cleareland,  which  is  published  in  the  American  Journal  of 
Science,  vol.  vii.  p.*  170;  this  account  be  informs  me  was  obtained 
at  his  request  by'a  gentleman  of  intelligence  in  a  personal  interview 
with  Mr.  A.  Dinsmore,  wbb  was  at  vrotk  near  the  place  where  the 
aerolite  struck.  ."  Mr.  Dinsmore's  attentiun  was  excited  by  hearing 
a  noise  which  at  first  resembled  the  discharges  of  platoons  of  soldiers, 
but  beesnie  more  rapid  in  snccesmon.  The  air  wu  perfectly  cahn  ; 
Uti  the  sky  *bs  clear,  with  the  exception  of  a  small  vbitish  cloud, 
apparently  about  forty  feet  square,  nearly  in  his  zenith,  from  which 
the  noise  seemed  to  proceed.  After  the  explmion,  this  little  cloud 
a|i<|)eBred  to  be  iarapia  spiral  motion  downwards,  w  if  about  to  fall  on 
him,  and  made  a  noise  like  a  whirlwind  among  leaves.  At  this 
Tnoment,  the  stoh^  fell  among  some  sheep,  which  were  thereby  much 
iri^htetied<  Juni^ed,  and  ran  into  the  woods.  This  circumstance 
assisted  Mr.-  D.  ifi  finding  the  spot  where  the  stone  struck,  which  was 
about  forty  paces  in  front  of  the  place  where  he  was  standing.  The 
aerolite  penetrated  the  earth  about  six  inches,  and  there  meeting 
Utolber  st»ne,  was  fori^en  into  fragments.  When  first  taken  up,  which 
was  about  one  hour  after  its  fiiU,  it  exhaled  a  strong  BUlphuraoott 
itdgur.  The  whole  mass  previous  to  its  fracture  probably  weighed 
bettveep  tour  and  six  pounds ;  oAer  fragments  of  the  samo  toeteoi'iG 
Btone  are  said  to  have  been  found  several  miles  distant  from  Noble- 
borough." — Ataer.  Jour, 

To  the  politeness  of  Dr.  George  Hayward  I  am  indebted  for  ft 
fragmeot  of  this  (neteor. 

Externally  the  specimen  was  in  part  covered  with  a  thin  semi- 
vitrified  crust  or  cnlimel  of  a  black  colour,  tbe  surface  of  which  was 
irregular  and  marked  with  numerous  depressions,  presenting  every 
appearance  of  having  been  subjected  to  intense  heat.  The  crust  was 
bard,  yielding  with  difficulty  to  tbe  knife.  The  quantity  of  this  crust 
which  the  small  fragment  I  obtaiued  afforded,  was  not  sufficient  to 
lillow  of  any  separate  analysis  of  it. 

The  mass  of  tbe  specimen  had  a  light  gray  colour  interspersed 
with  oblong  spots  of  white,  having  the  aspect  of  decomposed  leucite, 
and  giving  it  a  porphyritic  aspect.  Tbrouehout  the  stone  minute 
pditits  of  a  yellow  substance,  resembliag  olivine,  were  distributed, 
with  microscopic  pointi  of  a  yellow  colour,  which  I  imagine  were 
sulphuretted  iron.  The  cement  by  which  these  substances  were 
united  wag  of  an  earthy  aspect,  and  soft  texture,  feadily  broken  down 
by  tbe  fingers.  The  general  appearance  of  tbe  mass  was  precisely 
like  that  df  some  of  the  volcanic  tuSks. 

The  specific  gravity  was  remarkably  low,  being  but  2*05. 

Befofe  (he  bfow-pipe  it  exhaled  a  sulphureous  odour^  but  was  not 
fused. 

The  specimen  was  reduced  to  powder  and  submitted  to  tbe  action 
of  a  magnet  of  considerable  power,  but  no  attractable  particles  were 
sepantteo.    A  portion  was  heated  to  redness  on  a  platina  spogn ;  it 
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•mitted  tbe  aiilphunew  odour,  sod  ia  wdgbr  wu  %iii«ihed  rather 
toore  dun  SI  per  cent.;  Ibe  rwldue  acquireo  a  brt^li  colour ;  it  wtt. 
again  prwanteA  to  the  nwgMt,  but  nothing  was  sttraotsd. 
liie  compoaitian  oftliis  meteoric  mass  I  found  ts  be  : 

Sulphur  .,...„,.,,,..  19-3 

Silex 29-S                      •  ' 

Alumina 4*7 

LiBw t,.  ■,-.,.,,,  a  trace 

Magoesia  24-8 

Chrome 4-0 

Iron    ,. ,,.■  14.9 

Nickel    2^ 

98-5 
Lou....       1-5 

lOfrO 

(I%il.  Mi^.  Ixiit.  16—19.) 


ARTICI.E   XVII. 

NEW  SCIENTIFIC  BOOKS. 


C.  Tennaot,  Eiq.  has  in  the  pre»,  in  2  vole.  Svo.  a  Narrative  oFa 
Tour  through  Parts  of  the  Neiherlanda,  Holland,  Germany,  Switzer- 
land.  Savoy,  and  France,  in  the  Yeara  1821,  IS22,  induding  &  De-< 
scription  of  the  Rhine  Voyage  in  the  middle  of  Autumn,  and  the  Stu- 
pendous Scenery  of  the  Alpi  in  the  depth  of  Winter. 

Siortly  wilt  be  published,  by  Mr.  Benecke,  ofLloyd's,  a  Treaties  on 
the  I'rincipleB  of  Indeninity  in  Marine  Insurance,  Bottomry,  and 
Betpondentia.  containing  practical  Hule&  for  ejecting  Inaurancei,  and 
for  the  Adjusrment  of  all  Kinds  of  Losses  and  Averages. 

CapU  Parry's  Second  Voyage  of  Discovery  is  nearly  ready  for  pub- 
Ueation^ 

Thomas  Hewsoo,  A  B.  is  about  to  publish  Observationj  on  the  His- 
tory and  Treabnent  of  the  Opbtbalmia  accompanying  the  Secondary 
Forms  of  Lues  Venerea. 

Moficologia  Britannica,  contuning  the  Mosses  of  Great  Britain  an^ 
Ireland,  systematically  arranged  and  described;  by  W.J.  Hodcer,  and 
Thomas  Taylor,  HP.  is  in  the  press. 

Mr.  George  Dyer  is  preparing  "  The  Privilegea  of  the  UniTenifr^  of 
Cambridge." 

JDiT  ruai.uHXi>. 

A  Selection  of  the  Geological  Memoirs  coutuned  in  the  Annies  del 
Mmes,  wiUi  a  Synoptical  Table  of  Equiralrat  FormadoM,  in  English, 
French,  and  German,  &c.    With  1 1  Plates.    Sro.    \Bt. 
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S88  New  PMenu.  [Mabcb, 

A  Gnomur  nf  Infinite  Fon» ;  or  the  Hatbematictl  Elmnenti  of 

JauaoBX  FUlouphj  and  Mrthakunr ;  by  W.  Howiion.    Pact  Sm.  St. 
A  CtHnpendioiH  View  or  the  mttary  of  the  Darker  Ages ;  bj  C. 

Chatfi(HE«q-    Sto.    7*.  6d. 
Prodmniu  Sntenutu  UniTemlU  Begni  Vesetdiilii,  aiictore  Ai%. 

P.^Candolle.    FkrtL    ThickSTo.    lUS*. 


Artici^  XVIII. 
NEW  PATENTS. 


G.  H.  Glascot,  Great  Garden-Btreet,  Whitechapel,  bruB-fbander, 
and  T.  Midiell,  Upper  Tbames-Btreet,  gent,  for  their  improYeatentt  in 
the  conitruction  or  form  of  naili  to  be  used  in  or  for  the  securiDg  of 
copper  and  other  sheathing  on  ghips,  and  for  other  purpoaes. — Dec-  9. 

T.  Home)  the  younger,  Birminghaia,  brass- founder,  for  imptove- 
menta  in  the  manufacture  of  rack  pulliea  in  brass  or  other  metals. — 
Dec.  9. 

W.  Fumival,  Droitwich,  salt-Dumufacturer,  and  A.  Smith,  Gla^ow, 
master-mariner,  for  their  improved  boiler  for  steam-engines  and  other 
pivpoiet. — Dec,  9. 

^r  H.  Heathcote,  Surry-street,  Strand,  for  his  improvement  of  the 
stay-sails  generally  in  use  for  the  purpose  of  intercepting  wind  between 
the  smiare  sails  of  ships  and  other  square-rigged  vessels. — Dec.  IS. 

J,  Boot,  Nottingham,  lace-manulkcturer,  ^r  his  improved  apparatus 
to  be  used  in  the  process  of  singing  lace  and  other  puipoeeft, — Dec.  16. 

P.  J.  B.  V.  Gosset,  Queen-atreet,  Haymarket,  merchant,  for  produc- 
ing various  shapes,  patterns,  and  sizes  irom  metals,  or  other  materials, 
carable  of  receiving  an  oval,  round,  or  other  form. — Dec.  18. 

T.  Greenwood,  GilderEoun,  near  Leeds,  machine-maker,  and  J. 
Thackrah,  surgical  mechanist,  Leeds,  for  their  improvements  in  pat- 
terns and  clocks. — Dec  27. 

J.  Vallance,  Esq.  Brighton,  for  his  improved  methods  of  freezing 
water. — Jan.  1. 

F.  Devereuz,  merchant,  Cheapside,  for  certain  improvements  on  the 
mill  or  machine  for  grinding  wheat  and  other  articles,  commonly 
known  by  the  name  of  the  Preach  Military  Mill.^Jan.  8. 

J.  Foot,  Charles-street,  Spitalfields,  silk- manufacturer,  for  his  im- 
proved umbrella.— Jan.  IS. 

J.  White,  New-road,  Mwylebone,  architect,  for  his  floating  break- 
water.—Jan.  15. 

3.  Finlayson,  Mnirkirk,  Ayrshire,  farmer,  for  certain  improvements 
on  plouvfas  and  harrows.— Jan,  15. 

Jean  fe  Grand,  Lenian- street,  Goodman's-fields,  vinegar-manutactu- 
rer,  for  certain  improvements  in  fermented  liquors,  and  the  various 
products  to  be  obtained  therefrom,— Jan.  15. 

W.  Gutteridge,  Dean-street,  St.  Fin  Barrs,  Cork,  musician  and  land- 
surveyor,  for  certain  in)[ffayemeats  on  the  clarionet-— Jan,  X9, 
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Article  XIX. 
METEOROLOGICAL   TABLE, 


1 

I8U.     1  Wind. 

Hmc 

Alia. 

Hmc 

Wn. 

Enp. 

JUku 

lU  Hon. 

Jan.  1    -W 

«949 

29-46 

48 

36 



SN     W 

»-31 

29'49 

47 

S3 

■  S|N  ■  W 

30-60 

30-31 

45 

38 

^ 

4lS      W 

30-62 

30-39 

40 

28 

_ 

as    w 

30-4i 

30-35 

40 

28 

^ 

6 

Var. 

30-45 

30-35 

40 

98 

_ 

7 

N     W 

3a45 

S044 

38 

30 

^^ 

8 

Var. 

30-44 

30-37 

40 

32 

__ 

98      Wl 

30-37 

30-29 

45 

94 

lOS      W 

30-39 

30-21 

45 

38 



33 

11 

N 

30-58 

30-39 

43 

23 

12 

S      W 

30-60 

30-58 

S3 

19 

.._ 

13 

s    w 

30-60 

30-53 

31 

23 

^ 

14 

N    W 

30-53 

30-48 

31 

26 

15 

N    W 

30-67 

3045 

36 

36 

_ 

16 

N 

30-68 

30-66 

36 

34 

^ 

17 

N     W 

3070 

30-56 

38 

24 

^ 

18 

N    W 

30-56 

30-38 

■to 

31 

^ 

__ 

19 

W 

3038 

30-28 

42 

36 

30 

N     W 

30-28 

29-90 

42 

38 



OS 

SI 

s    w 

39-90 

29-43 

44 

38 

31 

.    3S 

s    w 

2943 

28-98 

51 

43 

_ 

15 

SS 

N     W 

99S5 

28-93 

48 

34 

__ 

S4 

N     W 

30-10 

29-85 

50 

34 

m— 

S5 

W 

30-24 

30-10 

54 

49 

i6 

W 

3024 

2999 

54 

41 

— . 

87 

S      W 

2999 

29-71 

54 

36 

^ 

<^ 

S8 

s    w 

89D7 

29-68 

46 

35 

_ 

03 

29 

N     W 

30-26 

29-97 

42 

24 

30 

W 

3026 

30-16 

38 

aG 

m 

31 

8 

3016 

30-11 

43 

24 

•87 

30-70 

28*93 

54 

19 

0-87 

&87 

■  in  Md  UatttAa  tOlg 


biglwiing  at  9  A.  M.  «  th«  day  indkatt 
tlw  rank  b  iaAdid  iit  ibt  MM  Mtow^  I 


r  dw  tilib  mij  to  a  Doiod  itf  twcn^  Jboi  km. 
indicated  in Og BtM edoinii,    Ad^dnotMltat 
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-  Finl  MonA, — I.  Cloudy  ind  fine  i  boiMeraiu  nigfaL  S.  Kne:  mndi  wind,  but 
Mlm  Bt  nioiet :  the  CfmHiuNiiIiM  hu  pierailed  that  two  da^.  S,  Verj  fine  daf . 
4.  ijttlewind:  •  dipsf  ^cvnepD  wddnb  ia tfif  Cni(u>Mt,  ■«4 <ftc  dajwumUt; 
■fUr.     5—9.  Koe  days.      laFrir:  Mme  nn  in  the  jAgtA.     I(,  Hiw:  doudy. 


IS,  IS,  14.  How  fhitt,  with  fagg7  oighH:  a  gnu  qiuatity  (tf  rime gndiuUf  accumu. 
'  '   '  ~    ~'e  tren,  chiefly  m  the  south  aide  of  the  braHche*,  pmealiDg  a mignificent 
IS.  Overcut,  p.m.  wilh  ■  IiKle  snow :  the  wind  having  riien  ■  liuU,  Ac 


tuat  hu  Mien  from  the  trees  unmelted.  IT,  It  ii  now  in'iifBr  under  the  treea,  with  ■ 
qiiingJike  sppeannce  cmrj  where  el«et  the  BftenKiaii  M!tuall|'  prauated  the  nidi- 
meots  of  ^  thunderTt^Mid,  aioeiaAwl  bf  beuitfftil  BirtMiuauU  ia  ban ;  HnidaC  which 
the  won  raw  with  the  aiia  Iubim  of  b  supmei'i  etauog.  19.  (V'O'nH'w  *kore 
C^vifrfiiiu  in  light  bedi  nrcr  the  whole  ikf .  iO.  Citmnlaitratat :  aflei  vMcli  A'tn^U 
•od  BO  oTercait  uj :  wind,  with  some  rain  in  the  nigfaL  8 1 .  A  hallow  wind  (  w{(h 
IBID,  moifly  in  the  night.  S9.  Overcast:  fthowerai  in  the  night  (he  wind  rose,  ^d  it 
blew  hard  towtrd)  moming.  iS.  Fine  morning  i  Cimntratm,  with  dma  *loft  i 
windy.  %4—«.  Orenast  and  doudr-  BS.  Showery.  «9.  Fine:  CuRh/iu,  with 
QrrocNHHiIiu.  SO.  Uoarftfut:  Toy  clew  at  night.  31.  Hoar&oM;  litde  wind,  bat 
with  a  bal)ow  (onnd  in  the  lieea :  very  fioe  d^y. 


M'indti    ;N,  S|  S,  1  j  8W,  lOf  W,£;  W/f,  U  t  Tv.  H 
SaMni«ta'  i  Hevt  hri^t 

Foi  the  month 30:19Bini 

7ta  the  limn  period,  endim  the  SSd.... 30-119 

For  14  days,  endii^  tlie  6rti  (nuMD  loudi) Sft-SI'l 

For  13dByi,«ndinglha  19th  (tnoan  north) ^p•483 

Tbermoiutteii  Hew  height 

Foe  the  month. .,...., , ,,  38-95S° 

Foi  the  lunar  pem4' ,...,......•>,.„ ST -118 

ForSOdv^  die  son  in  CtfdoMn ST-lfiO 

ET^oiBtiBti...' , 0-S7  in. 


RetuUi  omiUti  ty  an  votriight  lait  J/«BfA. 

Bftfonuter :  Mean  hdgjht 

For  the  lupai  peond,  atding  tbf  !44i SO^tf  in 

for  ISdBfs,aid)ivlhe  lOth  (moon  saulh) S0'O4T 

ForlSdajrs,  ending  the  SJd  (nwon  noHh) SS'BSS 


ForSOd^s,  the  nni in SagittaiiiU 4I-150°      - 

LabiiTatory,  Slraljbrd,  Setoiii  JUmA,  il,  jflU.      JL,  UHWA^Ti,  : 
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ANNALS 


PHILOSOPHY. 


'     APRIL,   1824. 

Article  I. 

-  On  ETpannoM,  partieutarh  on  those  of  Glaa  and  $^miry. 
By  ftfr.  Crichton. 

(To  the  Editor  of  the  Amtah  ^  PMlctep^.) 

&Ut  GiHgor,  Wm^lO,  laM. 

A  TiioRovGH  acqnainUnce  with  the  various  laws  wl)>cli 
reeulate  the  expaDsive  powers  of  different  bodies,  ifi  pf  guch 
KcSnowledged  importance  in  alt  experiiaehtal  researches,  tlialt 
the  most  emiaent  scientific  men  of  this  and  other  countries  Haye 
their  names  identified  with  some  correction,  or  new  deteruiiaa- 
tion,  in  this  branch  of  knowledge, 

80  late,  however,  as  1816,  when  MM.  Dulong  and  Petit  insti- 
tuted the  experiments  detailed  in  their  well-known  prise  memoir, 
bablished  in  the  7th  volume  of  the  Annales  de  Chimie  et  dfe 
Physique,  those  geotlen^en,  though  in  possession  of  determina- 
tions by  Roy,  Smeatoa,  Deluc,  Lavoisier,  I<aplac(t,  and  njaoy 
others,  nevertheless  deemed  it  expedient  to  try  anew  what  the 
Ktpansions  were  of  glass  and  mercury,  as  these  war«  to  fbnn  Hie 
basis  of  all  their  after  investigations. 

They  begin  with  finding  the  absolute  dilatation  of  mercury. 
Their  method  of  doing  this  is  so  ingenious,  that  very  general 
Teliance  seems  to  be  placed  on  the  number  they  assign,  tt^  for 

the  dilation  of  m«rcviy  in  thermic  unit  from  the  t«nq>efaturs 
of  freezi^,  to  that  of  boiling  water, 
MM.  Dulong  and  Petit  next  proceed  tosscertaiD  the  appa- 
NewSeritt,  vot.  vii.  r 

D..:,l,:...l:.C-.OC>^[C 
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rent  dilatation  of  mercury  in  glass,  which  thej'  effect  in  the  usual 
way,  by  subjecting  a  known  weight  of  thai  fluid,  contained  in  a 
elass  vesHel  carefully  ileprived  of  air  and  humidity,  to  the 
increase  of  temperature  in  the  same  thermic  unit ;  then  dividiDg 
the  weight  of  the  quantity,  contained  in  the  vessel  at  ireezing,  by 
Uie  weight  of  the  quanti^  expelled  by  boiling,  they  obtain  the 
quotient  64*8,  and  thence  infer,  that  ^^  is  the  apparent  dilata- 
tion of  mercury  in  glass. 

These  very  able  experimenters  justly  insist  on  the  great  pre- 
cision of  which  this  method  is  susceptible.  In  trials  I  hare 
made,  with  vessels  holding  from  200  to  500  graiaa,  the  capillary 
opening  was  so  small,  that  a  quantity,  corresponding  to  less  than 
rg-  of  a  degree  could  be  detached  when  expelled ;  yet  minute  as 
this  portion  is,  it  was  very  palpably  noted  by  the  balance,  which 
turned  with  ^^  of  a  g^o. , 

Every  one  who  knows  the  difficulty  of  obtaining  tolerably 
uniform  results  from  pyrometrical  measurements,  will  readily 
admit  the  advantages  of  the  method  adopted  by  MM.  Dulong 
and  Petit,  when  with  them  we  recollect,  that  "  dans  les  mesures 
directes  de  dilatation  des  solides,  I'incertitude  se  trouve  tripl^e 
en  pasaailt  de  I'expaQsiou  lin^aire  &  Texpansion  en  volume." 
An  error,  however,  of  considerable  importance  has  entered  into 
all  computations  from  the  data  thus  obtained,  which  unac- 
countably, remains  hitherto  undetected ;  for,  thwigh  that  portion 
of  a  fluid,  detached  by  increase  of  temperature,  from  a  glass 
v^sel  of  known  volume,  is  indeed  the  fraction  expelled,  yet  this 
fracdon  (taki&g  the  case  of  MM.  Dulong  and  Petit  gj^g  as'"le 
poids  du  metcure  qui  en  sortait,"  does  by  no  means  denote  the 
dilatation  of  mercury  in  glass  ;  consequently  the  dilatation  they 
.deduce  as  that  of  glass  itself  must  be  erroneouB. 

To  illustrate  this,  let  us  suppose  that  a  vessel,  containiag 
.64'8  parts  by  weight  of  a  fluid,  throws  out  one  of  those  parts  by 
increase  of  temperature  ;  it  is  evident  that  the  dilatation  of  that 
one  part  has  not  been  taken  iiito  accouot,  for  were  il  put  into 
anouier  vessel  just  holding  it  at  32°,  then  would  another  dilata- 
tion take  place  of  iig^Q.  of  the  original  volume,  ■  and  still  with 

Uiis  last  portion  must  the  operation  be  repeated,  and  so  on  to 
infinity ;  the  successive  esj^nslons  reaolvmg  themselves  into  a 
series,  the  sum  of  which  is  g^,  or  real  dilatation.     Or,  to  take 

aoodier  view  of  the  matter,  the  vessel  havingbeen  heated  to212°, 
there  will  remain  within  63-8  parts ;  these  cooled  to  32*  leave  at 
top  an  empty  space  =  1,  which  heating  to  212''  will  fill  up;  this 
one  part,  therefore,  or  ^g;^  of  the  volume  of  the  mercury,  wUl  be 
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«lt«m«tely  oecapied'  by  it,  or  Tacaot,  bb  tbe  temperatore  is  32^ 
or  212° ;  bo  that  weigbJQg  in  this  experiment,  serves  merely  to 
determine  what  parts  the  Tessel  contains  at  boiling. 
MM.  Dulong  and  Petit  having  fixed  the  absolute  dilatation  of 

jooercmy  at  t;:?,  and  its  apparent  dilatation  in  glass  at  -^^  pro- 
ceed to  determine  that  of  their  vessel.  But  here  an  error  has 
been  committed  not  less  important  than  the  other ;  for  in  order 
to  obtain  the  dilatation  in  question,  they  adopt  a  common  but 
Jalse  assumption  ;  that  if  tbe  absolute  dilatation  of  a  fluid,  and 
its  apparent  dilatation  in  a  vessel  be  known,  tbe  differeoca 
between  these  must  represent  that  of  the  vessel  itself,  and  of 

.course  give  i^:^  —  j^J  ^  as  the  number ;  the  result  here  is 
hx  from  the  truth,  and  would  still  have  been  bo,  though  tb* 
proper  number  ^^  bad  been  used  instead  of  -^^ ;  the  difference, 

.in  neither  case,  giving  the  real  dilatation  which  tbe  vessel  moat 
have  undeipine,  in  the  interval  of  temperature  between  32°  and 

To  learn  Ahe  true  dilatation  in  this  instance,  we  have  only  to 
recollect,  that  whatever  quantity  is  expelled  from  a  vessel,  by  a 
given  increase  of  temperature,  something  more  would  be  expelled 
if  the  vessel  itself  did  not  expand ;  and  that  this  supposea  por- 
tion  must  be  ndded  to  the  quantity  expelled  at  the  higher  tem- 
perature (as  found  by  experiment),  ana  deducted  from  that  then 
remaining  in  the  vessel,  that  each  may  represent  what  it  would 
be,  if  the  vessel  were  not  Uable  to  expansion :  the  foUowing 
illustration  will  furnish  a  concise  general  formula,  for  all  similar 
dilatations  of  vessels. 

To  find  this  correcting  quantity,  we  may  take  the  coefficient 
of  the  dilatation  of  the  vessel  to  express  its  capacity  at  any  given 
temperature,  as  32°,  consequently  the  same  coefficient,  plus 
unity,  will  express  its  increased  capacity  at  the  higher  tempera- 
ture, 212°. 

Xow,  in  the  case  of  MM.  Dulong  and  Petit,  if  ^  be  that  coef- 
ficient, g  and  £  -(-  1  will  respectively  represent  the  capacities  at 
tbe  given  extremes  of  temperature;  and  from  what  is  said  above, 

63-8 J  must  be  the  corrected  contents,  as  1  +  ~,  is  the 

true  expelled  quantity  at  212^,  then,  making  the  former  of  these 
divided  by  tbe  latter  =  the  coefficient  of  the  absolute  dilatation 

'Of  mercury,  that  is,  ^^^  =  56-5,  we  obtain  g  »  433*301,  or 

'*M-»i  '^^  ^^  absolute  dilatation  of  the  vessel  used  by  MM.  Do 

long  and  t>etit,  and  not  j~  as  in  the  table,  Annales,  p.  198  ; 

b3 
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giriag,  be«dn,f<rf  elong&tion  of  a  g^a  rod  taken  u  1  st  fiea»- 

iog,  T^  at  boiUng  water,  instead  of  t?7j. 

If  the  abova  teawmiag  be  coocIuiTe,  it  Dccenarilr  fotlovs, 
that  the  coirectioDB  for  the  expansion  of  glass,  as  apphed  to  the 
air  and  mercorial  thermometers,  in  their  after  detailed  expeti* 
tnents  (w  capaci^  for  caloric*  and  the  relative  time*  of  cooing 
mnatr  to  this  extent,  have  been  defective. 

The  fitllacieff  which  MM.  Oolong  and  P^t  hare  ioadverb- 
antly  overlooked,  affect  not  oiily  all  calculations  where  expai^ 
•ion  of  g^aas  should  be  attended  to,  but  most  have  led  to  raise 
nsults  as  to  the  dilatatioas  of  the  metals  in  table  4,  p.  141,  even 
though  the  premises  in  the  preceding  page  were  true,  vis.  that 
**  le  volume  Horti  represente  ^videmment  la  somme  dea  dilata^ 
lions  du  mercure  et  du  mital  diminu^e  de  la  dilatation  du  vene." 
Now  this  formula  is  manifestly  wrong,  since  the  volume  driven 
OQt  does  not  represent  the  dilatation  of  the  mercury,  and  that  of 
the  vessel  we  have  shown  to  be  overrated. 

By  the  above  corrected  method,  the  absolute  dilatation  of 
water,  from  its  state  of  maximum  density  at  42'3°  to  212*,  was 
fbnnd  to  be  srij^'  "^^  number  is  greater  than  that  genendly 
received ;  but  as  39*  has  sometimes  been  assumed  as  the  point 
of  greatest  density,  instead  of  42-3*,  this  circumstance,  which 
is  in  effect  the  same  as  if  45*6°  had  been  adopted,  will,  to  a  cer- 
tain extent,  account  for  the  variation. 

The  same  method  gave  for  the  dilataUon  of  air  by  the  increase 
of  temperature  irom  32°  to  212*,  ^:gzA6>  ^'  ^^"^^  found  -a.gisf 
though  by  means  which  few  will  think  capable  of  minute  prect- 
sioQ.  The  vessel  used  in  my  trial  was  hermetically  sealed  at 
the  extremes  of  temperature  ;  this  sealing  was  performed  at  an 
opening  through  a  capillary  fibre,  and  to  ensure  complete  dry- 
ness, the  vessel  had  been  long  heated  fully  to  redness  just  before 
making  the  experiment. 

In  the  Memoir,  MM.  Dulong  and  Petite  particularly  mention, 
that  they  found  alltl>e  varieties  ofglass  which  they  used,  to  have 
the  same  expansive  power ;  this  appears  surprising,  for  I  can 
truly  affirm,  that  every  specimen  of  crystal  differs  more  or  less 
from  another ;  trials  by  mercury  give  from  ^^  to  jj^^j  ^  ^^ 
fractions  expelled,  in  the  range  from  freezing,  to  boiling  wate^ 
even  while  the  mercury  has  undei^one  the  same  rigorous  a^d 
npeiated  boilings,  these  fractions  indicating  etoi^tiona  of  glaM 
rods,  by  that  increase  of  temperature,  from  -jsg^  to  yjj^.  . 

That  crystal  which  is  the  moat  colourless  is  commonly  the 
moat  ductile  and  least  expansible  ;  biit  neither  from  it|  specific 
gravity,  nor  from  its  tint,  as  seen  through  the  axis  of  a  tube^  can 
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ws  Mtimatc  its  expulsive  power ;  basides,  itia  comtbooly  knows 
that  tubes  of  every  deecriptioD,  in  course  of  time,  beooisQ  leas 
ductile  i  IieDc«  it  u  not  improbable,  that  e  change  takes  plaoo  In 
their  rates  otrcxpaqsion. 

tiaving  been  at  first  induced  by  the  highly  sanctioned  cole* 
brity  of  the  Memoir  to  peruse  it  with  a  view  to  establish  a 

f  roper  graduation  of  the  nigher  part  of  the  thermometric  sc^e, 
may,  on  some  future  occasion,  show,  what  that  graduation 
ought  to  be,  for  the  degrees  above  212°,  and  for  those  below 
32°;  b«yond  which  two  unalterable  points,  no  scale  hitherto 
laid  down,  gives  indications  correspondiog  to  those  oF  the 
degrees  within  the  limits  of  the  primary  thermic  unit.    ' 

Besides,  as  it  must  he  granted  thlt  an  error  exists  in  the 
lower  part  of  the  mercurial  thermometer,  so  liiUBt  it  likewise  in 
that  filled-  with  spirit  of  wine,  and  probably  to  a  greater  extent ; 
as  perhaps  it  has  never  "been  proved,  that  the  expansive  powers 
of  alcohol  are,  forequ'al'ihcrements  of  heat,  similar  to  those  of 
mercury,  particularly  at  the  low  temperatureB  reported  by  recent 
navigators,  as  having  been  observed  in  the  polar  seas. 

Indeed  it  would  be  no  easy  matter,  except  is  olimates  whert 
wy  lo«  temperatures  prevail,  to  deteroune  the  rates  of  the 
spirit  thermometer,  with  reference  to  the  tnareurial  one ;  but  to 
attempt  doing  tiiia  by  oOmparins  the  two  instruments  as  at  pre- 
lent  oonstructed,  would  lead  only  from  one  erroneous  Bystem  of 
graduation  to  another. 

It  will  hare  been  perceived  that  some  q(  the  expansions  stated 
abOTft)  are  greatly  loss  than  those  given  by  Uie  but  authors. 
But  as  the  a«duotions  are  founded  on  th«  sB^position  that  the 
abaolote  dilatation  of  mercury  is  really  ^g^g ;  either  the  legitimacy 
of  these  deductions)  as  now  made,  or  tJie  number  itself,  may  be 
called  in  question,  i£  any  credit  be  due  to  former  detenamationtf 
by  experimenters  of  very  high  reputation. 

Jambs  Cbichton,    , 


Article  II. 

On  the  Atomic  Wright  of  Boracie  and  Tartaric  Acids.  By 
Thomas  Thomson,  MD.  FRS.  Regius  Professor  of  Chemistry 
jn  the  University  of  Glasgow. 

(To  the  Editor  o(  Ute  Annak  of  Phitotophf/.) 

nSAR  SIR, 
In  the  table  of  the  atomic  weights  of  ohemioal  substanoes 
which  you  inserted  in  the  Amtaii  for  March,  1824,  I  perceive 
that  yotmsketbe'ittomic  weight  of  boraiiiic  ftcid  i'75f  and  of 
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tartaric  acid  8'376.  The«e  namben  being  mobabl^  derived 
from  my  experimcDts  oa  these  acids  in  the  Nevr  Senes  of  the 
Atmah  (vol.  ii.  p.  131  and  138),  it  may  be  proper  to  state,  that 
by  subsequent  erperiments  I  have  satined  myself  tiiat  tlw  trne 
atomic  weights  of  thme  two  acids  are  as  followa : 

Boracic  acid 3-0 

Tartaric  acid , 8-25 

1.  By  taming  to  my  experiments  on  J)oracic  acid,  you  will 
find  that  I  was  not  quite  satisfied  of  their  accuracy.  I  was 
anxious,  therefore,  to  find  some  method  which  would  be  suscep- 
tible of  greater  precision,  and  found  it  last  summer  inflaobonc 
acid,  which  is  a  compound  of 

Fluoric  acid 1-25 

l^racic  acid 3'0 

4-25 

And  its  atomic  weight  is  4*25.  I  had  previously  determined  the 
atomic  weight  of  fluoric  acid  to  be  1-35,  and  I  knew  from  my 
old  experiments  that  the  atomic  weight  of  boracic  acid  was  at 
least  as  high  as  2'75.  It  is  obvious  from  this  that  6uoboric 
acid  is  a  compound  of  an  atom  of  each  of  its  constituGnts,  and 
consequently  that  an  atom  of  boracic  acid  is  3. 

Davy's  analysis  of  the  hydrated  boracic  acid  must  be  nearer 
the  truth  than  those  of  Berzelius  and  my  own,  I  have  repeated 
tiiem  again  with  the  same  result  as  before.  No  doubt  some  of 
the  boracic  acid  had  made  its  escape  during  the  appUcation  of 
the  heat. 

2.  My  esperiments  on  tartaric  acid  were  made  with  the  c^s- 
tals  of  uat  acid.  I  began  to  suspect  that  these  crystals,  which 
are  usually  laige,  might  contain  some  water  mechanically  lodged 
between  their  plates,  I,  therefore,  had  recourse  to  tartrate  of 
potash,  which  contains  no  water  of  crystallization,  and  whtdi 
may  be  made  anhydrous  by  exposure  to  a  heat  of  about  212°  for 
a  sufficient  time.  14*25  grmns  of  this  anhydrous  salt  were  dis- 
solved in  water  and  mixed  with  a  solution  of  20-75  grains  of 
nitrate  of  lead.  After  the  tartrate  of  lead  had  precipitated,  the 
supernatant  liquid  was  tested  by  tartrate  of  potasn,  and  by  nitrate 
of  lead,  but  was  not  afiected  by  either.  Tartrate  of  lead  is  venr 
slightly  soluble  in  water.  The  consequence  of  this  is,  that  sul- 
phate of  soda  when  dropped  into  the  supernatant  liquid  in  the 
above  experiment  occasions  a  sensible  precipitate. 

The  crystals  of  tartaric  acid  contain  1  atom  of  water  united  to 
1  atom  of  acid  ;  hence  tiieir  true  atomic  weight  is  9-375,  and 
not  9^5  as  I  stated  formerly. 

I  am,  dear  Sir,  youra  truly, 

.  Thomas  Thomson. 
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Abt.  III.— 'OiTTectiom  in  ^gkt  Ascenfton  of  37  Stars  of  the  Green- 
wich Catalogue.   By  James  South,  FRS. 
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AvncLB  IV. 

A  CoiUributim  to  a  mart  tucuratt  Knotettdge  ofVramwti.* 
By  J.  A.  AifwedsoD. 

Uranium  in  Uie  state  of  an  oiide  is  occaatonally  found  oatire 
pretty  para,  u,  for  example,  ia  uran  ochre  aod  uran  mica;  but 
the  scarcity  of  these  minerals  has  prevented  them  from  being 
einploycd  for  preparing  oude  of  uranium  in  any  coaaiderable 
quantity.  Chemists  have,  therefore,  in  their  reseuches  on  this 
metal,  been  obliged  to  employ  the  more  abundant  miaeral  called 
feMiende,  in  nnich  oxide  of  uranium  is  likewise  found,  mixed 
vith  several  other  bodies  from  which  it  is  with  difficulty  aepaf 
ntad. 

Klaproth  firnnd  peohblsnde,  from  Joachiouthal,  in  Bohemia, 
to  contain,  together  with  protoxide  of  uiunium,  eilLc%  oxide  of 
iron,  and  Bulphuret  of  leao-  He  extracted  the  protoxide  of  ura* 
mum  in  the  following  way :  The  pulverised  quneral  was  dissolved 
in  nitric  acid,  the  silica  and  sulpbur  remaining  undissolved. 
from  the  filtered  solution  was  separated  by  crystaUization  in  the 
first  place,  the  lead,  under  the  form  of  nitrate  of  lead.  The  liquid 
being  further  evt^rated,  the  nitrate  of  uranium  crystallizedr 
whicn  was  fiiudly  decomposed  by  caustic  potash.  The  oxide  of 
iron  reokained  in  the  mother  ley. 

BBcb<dK  prepared  his  oxide  of  uranium  in  this  manner. — ^His 
pulverised  pecoblende  was  boiled  with  nitric  acid,  as  lone  as 
Any  thing  was  dissolved.  The  solution  was  evaporated  at  a  nigh 
temperature  till  fumes  of  nitrous  acid  were  extricated,  and  thia 
Vas  continued  for  a  considerable  time,  taking  care  to  stir  the 
matter  contiaitally.  The  salt  of  uranium  was  then  taken  up  bv 
water,. while  the  oxide  of  iron  remained  behind  undissolved. 
Bucholz  found,  however,  that  the  solution  contained  likewise 
copper  and  lime ;  which  were  separated  in  this  manner.  The 
liquid  was  decomposed  by  caustic  ammonia  added  in  excess,  and 
digested  for  some  time  along  wijlh  the  precipitate.  By  this  pro- 
cMs  tfae  precipitate  was  freed  from  copper.  It  was  washed  and 
Seated  to  redness  to  drive  off  the  whole  of  the  ammonia.     It  waa 


again  dissolved  in  nitric  acid,  and  precipitated  by  caustic  potash, 
ftdded  aa  little  as  possible  in  excess.  The  oxide  of  uranium  tbua 
Abtaued  retained  its  yellow  colour  after  being  heated  to  redness, 
and'was  CMtsidered  as  free  both  from  lime  and  potash. 

From  Iit9  kaowledge  of  the  subject  which  we  at  present  poa- 
■eaa,  it  is.eaay  to  see  that  neither  Klaproth  nor  Buohola  could 
kftre.  obtained  apo^tlv  pare,  oxide  of  uranium,,  oaaoc^imt  of 
the  eieat  variety  of  substances  acddentally  present  in  peoh- 
IdBodfl,  the  n«nea:of  wkich  I  shall  state  below. 
*•  Thulntd frgn  thcKonj^  Tdcub^  Acadinid>iKntdliBpr,-lbriaK,  |i.Wk' 
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Method  of  preparing  pure  Oride  of  Uranium, 

I  expected  at  first  to  have.beso  ^e  to  obtain  pure  oxide  of 
araniaia  without  any  tedious  proceises,  by  means  of  ooe  of  its 
properties  which  has  not  been  known fo^ any cmisiderable time; 
namely,  that  itdisaolves  with  facility  in  caroonate  of  ammonia, 
and  is  again  precipitated  from  the  solution  by  boiling;  for 
shoald  some  copper  accompany  it  in  the  solution,  the  oxide  of 
uranium  which  first  is  preciiHtated  ought  to  be  quite  free  fiximaU 
admixture  of  that  metal. 

A  portion  of  pechblende  from  Johann  Georgenatadt  in  SaxoD.y, 
which  was  apparently  very  pure,  was  reduced  to  a  fine  powder, 


and  digested  with  nitric  acid  till  it  was  completely  decomposed. 
After  this  a  little  muriatic  acid  was  added,  which  diisoWed  a 
considerable  portion  of  the  straw-yellow  matter,  insoluble  ia 
nitric  acid.  The  filtered  solution  was  supersaturated  with  car- 
bontite  of  ammonia  in  great  excess.  A  portion  of  the  precipitate 
was  again  dissolved  by  the  carbonate,  but  the  greatest  part 
remained  undissolved ;  and  this  proportion  continued  unaltered 
thoogh  the  whcrfe  was  heated.  The-  ammoniac^  solution  was 
separated  Irom  the  precipitate,  and  was  examined  by  means  of 
processes  which  I  consider  it  unnecessary  to  particularise  in  this 
place,  and  to  my  aatomshment  1  found  it  to  contain  the  foUoinng 
different  substances ;  namely,  oxide  of  uraninm,  oxide  of  copper, 
a  considerable  proportion  of  oxide  of  cobalt,  a  little  oxide  of 
zinc ;  and  the  precipitate,  besides  all  these  bodies,  contained 
tnuch  arsenic  mixed  with  oxides  of  iron  and  lead.  If  to  these 
we  add  the  silica  and  sulphar  not  dissolved  by  the  acids,  we 
shall  find  that  thepechblende  contains  no  fewer  thui  ninediffinr- 
ent  Bubstanccs.  To  free  oxide  of  uranium  from  so  many  other 
bodies  occasioned  a  great  number  of  fruitless  trials.  But  I  at 
last  succeeded  in  discovering  the  foltowing  method,  by  means 
of  which,  so  far  as  I  can  see,  the  protoxide  of  uranium  may  be 
obtained  in  a  state  of  complete  purity. 

Finely  pulverized  pechblende  is  dissolved  by  means  of  a  gentle 
heat  in  a  mixture  of  nitric  and  muriatic  acids.  Wbeo  the 
decomposition  of  the  mineral  Ib  completed,  and  most  of  the  add 
expelled,  a  little  muriatic  acid  is  to  be  added,  after  which  the 
liquid  is  to  be  diluted  with  a  good  deal  of  water.  The  sulphur, 
siliCK,  and  a  portion  of  the  gangue,  remain  finally  undissolved. 
A  current  of  sulphuretted  hydrogen  ^as  mnst  now  be  passed 
through  the  liquid  as  long  as  any  precipitate  continues  to  faU, 
The  precipitate  is  at  first  dark-brown,  consisting  of  sulphureta  of 
copper,  arsenic,  and  lead  ;  hut  at  last  it  becomes  yellow,  and 
consists  of  Bulphuret  of  arsenic.  The  liquid  is  now-  free  fitnn 
copper,  lead,  and  arsenic,  but  it  contains  iron,  cobalt,  and  a 
Utuezinc, 

I,et  it  be  filtered  and  digested  with  a  little  additional  nitnc 
acid  to  petoxidize  the  iron.    By  this  process  the  light  gMep 
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colow  oftbe'tiquid  chugea  to  a.ydlow.  It  nuut  now  be  decom* 
posed  by  means  of  carbonate  of  anunenift  added  in  excess,  whicJi 
<wiU  take  up  the  oxide  of  unuium  mixed  witb  oxides  of  cobalt 
•and  zinc;  but  leaves  a  great  quantity  of  oxide  of  iron  ondis- 
■Bolred.  Should  the  solutioa  even  contain  a  portion  of  earth, 
which  did  not  happen  in  my  experiments,  almost  the  whole  ofit 
would  be  separated  mixed  with  the  oxide  of  iron.  The  filtered 
Bolation  is  afterwards  made  to  boil,  and  the  boilins  is  continued 
as  long  as  the  carbonate  of  ammonia  is  disengaged.  A  portion 
of  the  oxide  of  cobalt  remains  in  the  solution,  which  acquires  a 
iwit  reddish  colour;  but  another  portion  of  it  is  precipitated 
along  with  the  oxide  of  uranium  ;  which  contains  likewise  the 
-unc.  The  precipitate  is  collected  on  the  filter,  washed,  and 
dried.  It  is  then  to  be  heated  to  redness ;  by  which  it  loses  its 
.yellow  colour,  and  becomes  dark-gieen.  In  this  state  it  maai 
be  macerated  for  some  time  in  dihite  muriatic  acid,  which  die* 
gotves  the  oxides  of  cobalt  and  zinc,  together  with  aamall  poii- 
>tion  of  peroxide  of  uranium.  This  portion  was  probably  muted 
as  an  acid  with  the  two  bases.  Fure  protoxide  of  uranium 
remains  undissolved.  If  the  muriatic  solution  be  precipitated 
with  caustic  ammonia  in  excess,  we  obtain  oxide  of  umaiom 
combined  witii  oxides  of  cobalt  and  zinc.  From  3S^  parts  of 
-pechblende  treated  in  this  way,  I  obtained  about  26  parts  of 
protoxide  of  uranium.  This  amount!  nearly  to  63  per  cent, 
'.which  is  15  parts  less  than  the  quantity  stated  by  Kiaproth.  '  . . 

.  Metailic  Uraidum  and  Protoxide  of  Uranium. 

The  experioients  hitherto  made  to  obtain  unninm  in  tim 
metallic  form  have  been  all  conducted  in  charcoal  cmcibleswith 
or  without  addilMns.  It  is  consequently  probable,  even  if  the 
oside  of  uranium  operated  upon  bad  been  quite  pure,  that  the 
metal  obtained  contained  charcoal,  or  some  other  substance 
■derived  trom  the  flaxes  employed  in  the  reduction.  In  which 
casethe  properties  of  the  product  might  differ  materially  from 
diose  of  tJie  pure  metal.  Fortunately  chemists  have  found  o«t 
a  method  of  avoiding  these  inconveniences  in  the  reduction  of 
metals ;  for  it  is  now  xnown  that  several  metallic  oxides  may  be 
deprived  of  their  oxygen  by  means  of  hydrogen  gas.  I  delei^ 
mined,  therefore,  to  try  whether  oxide  of  uranium  could  not  be 
brought  to  the  metallic  state  by  this  method.  If  I  suoceeded  I 
obtained  naturally  the  proportion  of  oxygen  in  the  oxide  de<et> 
mined  with  the  requisite  exactness.  % 

The  apparatus  employed  in  this  process  was  a  piece  of  acon^ 
moa  barometer  tube,  blown  into  a  small  globe  about  the  middle 
p«4.  This  tube  was  in  the  first  place  weighed,  and  then  a 
.poititm  of  finely  pulveiiaed  protoxide  ofuraniumwhidi  had  been 
-Heated  to:  redness  was  introduced  into  the  globular  part  of  the 
tnbe.  -.Before-detenmaiogtbe  weight  of  this  powder,  the  gUis 
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WM  betted bjr  ft qurit  l»mp,  in  order  to  driva off  al^BUMtore 
that  mi^t  have  been  adbenng  to  tfa«  powder,  and  thia  moutare 
iru  lui^ad  out  of  the  tube  by  th«  nouth.  The  tube  was  than 
-j^aoad'ia  contianitir  with  «n  ^ipanttui  fiou  which  hydroeon  gu 
vWU  ezbiotttd  from  a,  auxtuie  of  sino  aod  dilate  lolidiuno  ecid. 
Hiis  gas  waa  made  to  MwinthefintphoethraoghBtidiefiUed 
with  Sued  miniate  of  lime  in  order  to  diy  it.  u  then  entered 
into  the  tt^  containing  the  protoxide  of  oraninm ;  and  aa  aocm 
as  it  had  expelled  the  abnoapheric  air,  heat  was  ap|Jied  to  the 
protoxide  by  means  of  an  Aland's  spirit  Iamp>  The  rednction 
took  place  immediately,  and  with  such  violence  that  the  matter 
became  red-hot.  Water  waa  generated,  and  at  the  end  of  the 
procMs,  which  only  lasted  a  few  minutes,  the  green  protoxide 
waa  changed  into  a  powder  of  a  liver-brown  colour.  1*187  parts 
«f  protoxide  <tf  uranium  had  loat  by  this  process  0-042  part, 
which  amounts  to  3'5S  per  cenL  In  another  experiment  1*466 
lost  0'06t,  which  amounts  to  3*54  per  cent.  Tne  expeiinuot 
was  repeated  once  more  in  a  porcelain  tube  which  waa  heated  to 
whiteness ;  but  the  product  was  the  same  brown  powder. 

This  subdtaQoe  remains  unaltered  at  the  ordinary  tampcratore 
of  the  atmosphere ;  but  whm  heated  to  the  commeneeBeat  of 
redoesB,  it  tuces  fire,  swells,  and  is  converted  into  rreen  oxide. 
It  is  insoluble  in  sulphuric  and  muriatic  aoids,  wheuker  conceo. 
trated  or  dilated  ;  bnt  it  dissolves  with  fatality  in  nitric  acid  with 
the  evolution  of  nitrOos  sm,  tmd  the  solution  has  a  lemon^ellow 
colour.  It  is  exceediagty  probable  that  the  protoxide  of  ura- 
nium is  by  this  treatment  reduced  to  the  metallic  state  ;  but  it  is 
-certainly  possible  that  I  only  reduced  it  to  a  lower  state  of  ozt- 
Sattment, 

■■  Meanwhile  I  undertook  some  experiments  in  order  to  deter- 
mine the  composition  of  the  yellow  oxide  of  uranium,  hj  means 
of  which  I  expected  to  be  able  to  throw  some  light  on  the  ques- 
tion, whether  the  substance  obtained  in  the  preceding  experi- 
ments  should  be  considered  as  a  metal  or  not.  ItL  could 
prepare  a  neutnd  salt  with  peroxide  of  uranium  and  sulphuric  or 
muriatic  acid,  I  should  have  an  easy  way  of  determming  the 
quantity  of  oxygen  in  the  oxide  by  the  analysis  of  the  sak ;  but 
nei^r  of  these  sails  could  be  obtiuned  in  the  state  of  crystals ; 
for  on  evworatiog  the  solutions,  I  obtaiaed  at  last  a  thick  syrup, 
which,  when  further  evaporated,  became  greeniBh.ydlow  from 
•the  form^ton  of  protoxide  of  uranium.  On  the  other  hand, 
when  I  added  to  the  permuriate  of  uranium  a  portion  of  muriato 
of  potash,  a  triple  salt  separated  on  evaporating  the  Uqnid  in 
-amall  lemon-yeUow  ciystab.  Since  hydrc««i  gas  reduces  the 
protoxide  of  uranium  with  such  fecihty,  I  thought  it  likely  that 
-this  triple  salt  aught  also  be  decomposed  bv  means  of  i^  and 
that  its  analysis  ceuld  be  best  perfonaed  in  tKe  way  that  Bena- 
4iaB  proceeded  with  the  analyna  of  potaab-muriate  of  platimm ; 
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for  sota^Anriole  orartJiinin  may  b«  freed  ftom  water  whhoot 
th«  least  difficnlly,  as  the  salt  can  be  exposed  to  a  moderate  red 
heat  without  undergoing  any  decomposition. 

The  ezpefimeat  was  condacted  in  the  first  place  in  an  appa- 
ratOB  Mmuar  to  that  above  described.  As  soon  as  the  hydr^«i 
gas  began  to  pass,  and  the  salt  became  hot,  it  fused  and  Bwelietl 
np,  marifttic  acid  gas  was  given  out,  and  tiie  mass  became  dark- 
-cuonred  and  opaque.  Though  the  process  was  continued  for 
neaily  two  hours,  and  the  heat  from  the  Argand'e  spirit  lamp 
waa  raised  to  the  highest  degree  of  intensity,  vapours  of  muriatic 
Bcid  still  continned  to  pass ;  a  proof  that  tne  salt  was  not  com- 
pletely decomposed.  The  whole  beine  allowed  to  cool,  the 
matter  was  extracted  by  water,  wbicE  dissolved  muriate  of 
potash,  together  with  a  good  portion  of  uranium  salt,  of  a  li^t- 
greeo  colour.  The  iusoluble  residue  was  a  black  crystallized 
powder  having  the  metallic  lustre,  which  was  washed,  and  dried 
npon  blotting  paper. 

Supposing  that  the  heat  in  this  experiment  might  have  been 
too  WMk,  and  that  the  salt,  if  exposed  to  a  higher  temperature, 
ought  have  been  more  completely  decomposed,  it  was  again 
repeated  with  this  difference,  that  thesalt  was  put  into  an  appa^ 
ratus,  which  could  be  more  strongly  heated,  and  which  waa 
introduced  half  way  into  a  small  furnace  heated  with  charcoal. 
The  heat  applied  was  so  strong  that  the  glass  was  almost  melted ; 
yet  the  salt  was  dot  completely  decomposed  ;  for  after  waRhing 
the  altered  salt  with  water,  there  remained  the  same  crystallized 
matter  as  in  the  preceding  experiment;  but  of  a  still  more 
d«dded  metallic  appearance ;  for  the  salt  had  been  employed  in 
f^reater  quantity,  and  on  that  account  the  crystals  were  latter 
and  more  distinct.  The  form  of  these  crystals  as  seen  under  Uie 
microacope  was  a&  octahedron  veiy  nearly  regular,  whose  faces 
itad  a  very  strong  metal&c  Instre.  Some  of  them  were  slightly 
transparent  at  the  edges,  and  of  a  reddish-brovra  colour;  and 
thia  colour  remained  even  after  the  crystals  were  reduced  to 
powder.  These  crystals  were  not  altered  by  exposure  to  the 
atmosphere ;  but  when  heated,  they  were  reduced  to  powder, 
increased  in  bulk,  and  were  changed  into  green  protoxide  of 
imminm,  which,  when  treated  with  acids,  exhibited  the  very 
same  characters  as  the  products  of  the  reduced  protoxide. 

It  is  scarcely  possible  to  think,  that  in  this  experiment  an 
■oxidized  body  could  hare  been  obtained;  especially  if  the  double 
-salt  employed  be  viewed  according  to  the  new  theory  of  the 
natore  of  munatu:  acid,  according  to  which  that  acid  contains 
no  oxygen  whatever.  All  the  circumstances  taken  together 
lead  to  the  conclusion,  that  the  crystallized  body  obtained  was 
metallic  nranium.  0*^6  part  of  it  were  heated  in  a  platinum 
vessel,  and  converted  into  green  oxide.  The  increase  of  weight 
was  O0236,  or  100  parts  of  the  metal  had  c<»nbined  with  '■i-&i6 
.parte  of  oxygen.  For  the  sake  of  secority  the  oxide  wudiawlr^ 
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in  Qltlio  »«((>  t^  attlotioa  eva|Kir«t«ii  to  drymflff  ftodfRppwd 
itQ  a  r«(l  beat ;  but  bv  ttua  pnxiesB  no  altttatiga  wbRtarer  m  the 
we^ht  was  produced. 

TtiQ  experiuest  wm  npeatad  with  l-0D6.gnuniBe  of  nwtal^ 
.irhicb  increued  in  waight  0-0375  ^vamo,  dorceiponding  W 
3-73  oxygen  to  tha  100  of  metal. 

Theee  two  QjEfierimeDts  agreeing  very  well  with  Mch  other 
■show  plainly  that  the  brown  «ubfttaace  obtained  when  prgtoxide 
<of  uranium  was  reduced  by  meanB  of  hydrogen  gae,  vami  hJt»r 
wiie  be.  in  the  metallic  atate.  A  hundred  paitg  of ^9  protoiide 
lost  3-53  or  3'54  of  their  weight,  leaving  a  remiindflr  ftotpnatiDg 
to  96-47. or  96-46.  But  86-46  ;  HM  1:  ]00:3'67,  which  loH» 
qnita  oorresponds  with  the  augmentatioo  of  weight  of  the  nMbil 
when  heated  to  redneu.  It  was  formerly  remarked,  thkt  the 
Utttat  when  obtained  by  redu<^g  the  protoxide  by  me^n*  of 
hydrogen  gas  haa' a  livQr-hrown  colour;  while  on  the  other  band 
the  powder  of  the  crystallized  product  is  r«ddiBh*bl0Wll  |  but 
Uiia  may  be  owing  to  no  other  cause  than  a  diHerance  in  the 
fioeneaB  of  the  two  powders. 

If  the  reiult  of  the  reduotion  of  the  protoxide  be  eontpaccd 
with  that  which  is  obtained  by  the  combustion  of  the  metu,  100 
parts  of  protoxide  of  uranium  are  composed  at  a  medium  of 

Uranium , , . .  96-443 

Oj^gen , , 3-557 


and  lOO  parts  of  uranium  combine  with  3-688  parts  of  oxygen.  - 
The  protoxide  of  uranium  obtained  from  percarbonate  is. a 
powder  of  a  dirty-green  colour.  If  the  uranium  salt  be  a  second 
time  thrown  down  by  caustic  ammonia,  and  the  precipitate  be 
heated  to  redness,  the  protoxide  is  oBtained  in  the  form  of  a 
black  metallic  mass,  the  particles  of  which  cohere  together. 
This  mass  is  exceedingly  hard,  and  is  not  without  dimciiUy 
reduced  to  powder.    The  powder  has  the  usi^  green  colour  of 

Erotoxida  of  uranium.  Protoxide  of  uranium  after  having  been 
eated  to  redness,  dissolves  very  sparingly  in  dilute  muriatic  or 
sulphuric  acid.  The  concentrated  acids  dissolve  it  better,  and 
when  it  ig  boiled  in  concentrated  sulphuric  aoid,  it  dissalvee 
oompletely,  a  light-green  coloured  saline  mass  is  obtained,  which 
dissolves  in  water  with  a  deep  bottle-green  colour.  If  auoh  a 
■dution  be  precipitated  by  caustic  ammonia,  the  protoxide  is 
separated  in  the  state  of  a  nydrate,  in  brown  flocks  inchning  to 
purple.  If  these  flocks  be  washed  and  dried  at  the  temperature 
of  212%  and  then  heated  in  a  glass  tube,  they  give  out  a  consi- 
derable portion  of  water,  and  become  green.  In  general  a  por- 
tion of  the  hydrate  is  likewise  converted  into  peroxide,  aiul  it 
becomes-  yeUow  before  the  end  of  the  drying ;  aqd  if  it  was 
precipitated  by  ammonia  in  great  excees,  01  if  it  T"  — — ^—^ 
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inth  ho*  Wt*^*  »n  either  case  we  may  gonfln^y  ^upsfit  tq 
6ni  the  whol«  af)er  being  dcie^  in  tqe  state  of  p^rQxj4e 
ctmtatmtig  amipoQta,  Carbonate  of  atmnpnia  throws  down  ^ 
light-greet)  preoipitftt^  of  protpcarbpaat^  of  uraniun),  whi^^h  19 
^gfin  ^isBolved  }f  the  precipitant  be  add^d  in  expeps,  jf  the 
prectpitate  be  heated  in  ainrnonia,  we  obtain  protOKide  of  ura^ 
lliam  free  froQi  carbonic  apid.  The  hydrated  protoxide  dissolved 
yery  easily  in  acids ;  4qd  the  precipitate  by  means  of  paustiii 
aiamouia  is  easily  dlBQolved  again  if  ^  httle  excels  of  acid  be 
added  to  the  liquid ;  but  if  the  precipitated  hydratp  be  4ige4te(i 
for  fui  hoHf  in  water,  the  chemieally  combined  water  is  diaen- 
gtweil}  the  matter  concretes  into  a  heavy  powt^r  of  small  bulk| 
SM  if  4{](epivards  acted  upon  with  greal;  di%:ulty  by  acids. 

Yellayj  Oxide  of  Vranlum. 

Peroxide  of  uranium,  as  is  well  knpwn,  has  t^e  propepty  at 
acting  sometimes  the  part  of  an  acid,  and  at  others  that  of  an 
alkali ;  and  it  has  such  a  tesdency  to  eater  into  combination 
with  otheF  oxidized  bodies,  that  I  doubt  the  possibility  of  obtain- 
ing it  in  an  insulated  state.  For  ^xampl^,  if  y/e  precipitate  a 
apTntion  of  this  oxide  in  muriatjc  or  nitnc  aci4  oymeans  of 
cauRtjp  aTampnift,  the  precipltiate  is  a  cbeinical  coinbinatiop  of 
peroxide  of  nranium  with  water  and  arpnionia,  which  (a^t  body 
caon°t  be  removed  by  washing  tbe  powder.  The  very  earns 
re^Hlt  is  obtained,  if  we  precipitate  the  peroxide  by  niean^  of 
caustic  potash.  The  bydrated  uraniate  of  sfumoqia  may  be 
heated  without  undergoing  decomposition  to  2 1 2°,  or  a  little 
higher.  When  raised  to  a  still  higher. temperature,  it  gives  OHt 
water,  azotic  sas,  a^d  'amfpiHiia,  and  protoxide  of  iiraoium 
remain^  behind-  if  we  attempt  on  the  other  hand  to  h^8t  per^ 
ifitrate  of  uranium  in  order  to  disengage  the  acid,  tbe  decomppsl- 
iion  of  the  salt  does  not  cease  till  the  whole  mass  is  cpnyerted 
into  protoxide ;  and  this  reat4t  tak^^  place  in  wha|^  way  spever 
we  re^iflate  the  temperature. 

Considering  the  sinall  quantity  of  oxygen  in  the  protoxide 
of  uranium,  it  was  of  the  utmost  impoftt^ce  in  determining  the 
quantity  of  oxygen  in  the  perpxide  to  euiploy  a  method  which 
was  not  liable  to  any  uncertainty.  It  occurred  to  me  that  X 
should  obtain  such  a  method  if  I  combined  peroxide  of  uraniuof 
with  a  hasi^,  the  proportion  of  whose  oxygen  was  accurately 
iknown ;  and  then,  by  meaps  of  hydrogen  gas,  deprived  both 
Ifuhstancea  of  their  oxygen.  Knowing  the  proportions  of  per- 
pxide  pf  uranium  and  hasis,  and  tbe  proportion  of  oxygen  on  the 
base,  we  should  have  the  oxygen  in  the  peroxide.  To  enable 
rue  to  emjjoy  such  a  method,  some  preliminary  experiments 
were  undertaken,  by  which  I  found  that  when  to  a  solution  of 
peroxide  of  uraninm  in  muriatic  acid  any  earthy  or  metallic 
^uriats  is  added,  and  then  caustic  ammonia  is  added  to  the 
fntftt^r^j  in  aUsttchc»s^  the  jwrp^xide  of  nrftnlupi  is  prec(pitftt«(} 
■        '^  r~         \ 


260  M.  AtfwedtoH  on  Uraniam.  [Antit, 

in  combination  wHIi  the  eerth  or  metallic  oxide  in  the  fona  of  a 
uraniftte,  even  when  the  base  coiuiista  of  a  substance  which, 
when  in  an  insulated  state,  is  not  precipitated  bv  ammonia ;  for 
example,  when  it  is  lime  or  baiytes ;  and  in  this  way  a  whole 
series  of  uraniates  may  be  obtained,  wliich,  however,  do  not 
resemble  other  salts  in  their  composition,  as  will  be  seen  more 
particularly  hereafter.  When  peroxide  of  uraniam  is  united  to  a 
oasis  capable  of  withstanding  the  fire,  it  can  resist  a  high  tempera- 
ture wiuout  losing  any  of  its  oxygen.  When,  on  the  contrary, 
I  examined  a  uramate  baving  an  easily  reducible  basis,  the  com- 
position of  which  was  known  before,  1  in  that  case  first  reduced 
the  salt  by  means  of  hydrogen  gas,  which  gave  me  the  quantity 
of  oxygen  contained  in  both  oxides  ;  then  determining  the  quan- 
tity otoxygen  in  the  basis  I  had  that  in  the  peroxide  of  uranium, 
I  employed  for  this  purpose  uraniate  of  lead  as  most  suitable  to 
this  kind  of  investigation. 

Analym  of  Uraniate  of  Lead. 

the  salt  was  prepared  in  this  manner.  Solutions  of  pemitrate 
.of  uranium  and  nitrate  of  lead  were  mixed  together,  and  precipi- 
.tated  by  caustic  ammonia.  The  precipitate  thus  obtained  was 
washed,  and  exposed  to  a  red  heat.  It  probably  contained  an 
excess  of  oxide  of  lead,  in  the  fonn  ofsiibnitrate,  as  the  nitrate 
of  lead  had  been  added  in  considerable  excess  ;  but  this  was  of 
QO  consequence.  The  precipitated  compound  alter  being  heated 
to  redness  and  pulverized,  had  a  cinoamon-brown  colour,  and  it 
gave  a  full  lemon-yellow  solution  in  muriatic  acid  ;  showing  that 
the  peroxide  of  uranium  had  lost  none  of  its  oxygen. 

1'969  gramme  of  uraniate  of  lead  was  reduced  by  means  of 
hydrogen  gas  in  the  same  way  as  the  analysis  of  the  protoxide  of 
uranium  was  performed.  As  soon  as  it  began  to  he  red  hot,  it 
gave  out  much  water,  and  when  this  ceased  the  process  was 
stopped.  The  product  consisted  of  a  dark-brown  powder, 
which  weighed  0-127  less  than  the  uraniate  of  lead.  But  this 
difference  in  weight  could  not  be  determined  with  accuracy, 
because  the  apparatus  while  weighing  was  constantly  increasing 
in  weight  Tiie  reduced  mass  became  at  the  same  time  hot,  and 
when  Uirown  upon  paper,  it  took  fire,  and  became  quite  ignited, 
leaving  uraniate  of  lead  as  a  residue. 

This  singular  phenomenon,  owing  probably  to  the  rapidity 
with  which  the  alloy  of  uranium  and  lead  absorbed  oxygen,  was 
BO  much  the  more  unlocked  for,  as  these  metals,  when  in  a 
separate  state,  do  not  undergo  any  change  in  the  common  tem- 
perature of  the  atmosphere.  There  miglit,  in  this  case,  have 
been  produced  an  electro-chemical  process  between  them,  which 
occasioned  their  combustion.  Meanwhile  no  accurate  conclu- 
sion could  be  dmwn  respecting  the  oxygen  which  the  two  metala 
contained.  The  experiment,  uierefore,  was  repeated,  with  this 
idtaration,  that  the  water  was  collected  in  ft  receiver,  filled  with 
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fiucd  niDriate  of  lime,  previously  exactly  balanced  to  detenaiiie 
its  nei^t. 

From  2-3  grammeB  of  uraniate  of  lead,  previously  heated  to 
redneas,  were  obtained  in  this  way  0- 164  gr.  of  water,  equivalent 
to  0'1469  oxygen.* 

0*628  gramme  of  uraniate  of  lead,  prepared  at  the  same  time, 
were  dissolved  in  nitric  acid.  The  Bolutioo  was  mixed  with 
sulphuric  acid  in  safficient  quantity  to  saturate  the  oxide  of 
lead,  and  then  evaporated  almost  to  dryneBs.  1  found  it  neces- 
sary to  dissolve  the  uraoiate  of  lead  in  the  first  place  in  nitric 
acid ;  for  if  it  be  decomposed  directly  by  sulphuric  acid,  it  is  not 
possible  to  obtain  the  sulphate  of  lead  wnite,  and  quite  free  from 
oxide  of  uranium.  The  mass  was  finally  digested  in  alcohol, 
which  dissolved  the  sulphate  of  uranium,  and  left  the  sulphate 
of  lead.  This  last  salt  was  collected  on  a  filter,  and  washed 
with  alcohol.  After  being  heated  to  redness,  it  weighed  0*485 
gr.  which  corresponds  with  0*357  protoxide  of  lead.  The 
remainder  of  the  0'628  amounting  to  0*271  was  of  course  per- 
oxide of  uranium.  Thus  it  appears  that  2*3  uraniate  of  lead 
consist  of  1-307  protoxide  of  lead,  and  0*993  of  peroxide  of 
uranium.  The  oxy?en  in  the  former  of  these  constituents  is 
0-0937  ;  but  the  oxides  of  lead  and  uranium  hod  together  lost 
0*1459  of  oxygen;  and  consequently  0*0522  of  oxygen  must 
have  belonged  to  the  peroxide  of  uranium.  It  follows  mtimately 
that  100  parts  of  peroxide  of  uranium  contain  5*262  of  oxygen. 

The  experiment  was  repeated  with  a  uraniate  of  lead  of 
another  preparation ;  because  all  the  first  stock  was  exhausted. 

1-26  gr.  reduced  by  means  of  hydrogen  gas,  gave  0-0786 
water,  corresponding  with  0*0698  oxygen  ;  1-2&8  gr.  of  the  salt 
was  decomposed  by  sulphuric  acid,  ana  was  found  to  be  a  com> 

found  of  0*173  protoxide  of  lead,  and  1-085  peroxide  of  uranium. 
"26  gr.  of  the  uraniate  of  course  consist  of  0*1733  protoxide  of 
lead  and  1*0867  peroxide  of  uranium;  which  together  contain 
0-0698  oxreen;  but  0-1733  protoxide  of  lead  contain  0-0124 
oxygen.  Thus  it  appears  that  the  oxygen  in  1*0867  peroxide  of 
uranmm  is  0*0574;  and  100  parta  of  peroxide  of  uranium  con- 
tain 6*282  oxygen.  The  preceding  experiment  gave  5'262 ;  the 
mean  of  both  is  5-267.  From  this  it  follows,  ^at  100  parts  of 
uranium,  in  order  to  become  peroxide,  must  combine  with  6*659 
oxygen. 

But  that  die  whole  might  not  depend  upon  a  single  set  of 
experiments,  I  determined  likewise  to  analyze 

Vramate  of  Barytts. 

It  wu;  prepared  in  this  manner.    A  mixture  of  the  solutions 

pf  pennuriate  of  unuiium  and  muriate  of  barytes,  both  previously 

boiled,  was  precipitated  by  caustic  ammonia.     The  precipitM« 

MMB^Bni^^^dli^  ""  "ckoned  8844  pet  Mat,  amnding  u  du  txpad. 
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WAB  Doneet«d  on  a  fllier^  aod  tiMtily  wsshed  wiUi  frnb  bottod 
water,  to  prevent  any  mixture  of  carbonate  of  barytas.  The 
liFKniAteof  borytes,  after  beihg  dried  ood  beated  to  r«dnai,bad 
It  fide  yclloTr  colour,  nhich  becatae  lemon-yellow  whm  ^o  Ball 
was  reduced  to  powder. 

1-343  gramme  of  ur&niate  of  barytei  previously  heated  to 
redness,  being  dissolved  in  nitrio  acid,  and  decomposed  by 
means  of  sulphuric  acid,  gave  0'295  gr.  of  sulphate  of  barytes^ 
or  0-194  barytes.  The  solution  which  contained  the  peroiideof 
uranium  was  evaporated  to  dryness,  and  the  dry  salt  heated  to 
decompoBition  iu  a  platinum  crucible ;  for  this  a  atrong  and  long 
continued  heat  Was  required  to  drive  off  the  last  portion  of  the 
sulphuric  acid.  The  residue  waa  protoxide  of  uranium,  which 
weighed  1'121.  When  dissolved  m  nitric  acid,  no  turbidncM 
appeared  indicating  the  presence  of  any  sulphate  of  barytei  i 
1-343  uraniate  of  BaryteB  had  thus  given  0-194  barytes,  and 
1-121  protoxide  of  uranium,  making  together  1-315.  The  lo8S| 
amounting  to  0-028,  must  of  course  be  Uie  differetica  between 
the  quantity  of  osygen  in  the  protoxide  and  peroxide  of  ura» 
nium;  but  1-121  : 0-023  ::  100:  2-5  ^  consequentiy  100 protoxide 
of  urcuiium,  in  order  to  become  peroxide,  must  combine  with  2'd 
oxygien. 

1-456  gr.  uraniate  of  barytes  of  another,  preparation  gave 
0-364  sulphate  of  barytGB(equivalent  toO-289  barytes),  and  1-189 
protoxide  of  uranium.  The  oxygen  driven  oflP  in  this  expisri* 
incut  is  0-031  with  1-186  protoxide ;  this  to  100  parts  is  equiva- 
lent to  2-61.  Thg  mean  of  2-50  and  2-61  is  2-56;  end  100 
l^artB  of  peroxide  of  uranium  ought^  according  to  tbeae  ekptfri- 
Alents,  to  contain  5-96  oxygen,  and  100  of  tbe  mettd  comUM 
with  6-34  oxygen,  in  order  to  become  peroxide. 

Although  tne  uraniate  of  bai^tes  was  formed  in  bo^  OMM 
in  the  Bame  way>  so  that  the  liquid  from  whit^  it  was  prepared 
oontiiined  always  a  quantity  of  uncumbihed  ammonlA;  And 
although  a  quuitity  of  muriate  of  barytes  in  both  cases  temaintd 
nnprecipitated  in  the  liquid,  yet  we  perceivd  that  the  uruiiiU* 
of  barytes  first  prepared  contained  a  considerably  smaller  pn- 
portion  of  basis  than  the  second.  It  is  possible  that  the  per4xid« 
of  uranium,  being  a  weak  acid,  may  undergo  some  modilicStiM 
In  its  cEipaoity  ot  saturation,  aeeording  as  the  mnfiatt  of  barytas 
is  present  in  a  greater  or  smaller  proportion  relative  to  tbrt 
tnuriate  of  uranium. 

Analysis  of  the  Sulphate  of  Uranium  and  Potash, 
This  double  salt  being  less  soluble  in  frater  than  the  muriate 
of  Uranium  and  pOtabh,  crystallius  Mor6  N&dily,  and  toilf,  by 
tneauB  of  cryatbliii^tioti,  be  eompletely  (teei  frbm  ftby  Mt««M  «f 
the  salt  of  potash,  I  ooniid«r  ^is  sAlt  on  that  a69oHtot  as  mdM 
suitable  for  imalysis  than  the  muriate, 
Fptash-sulphate  oF  ilraniuiQ  is  obtaiowl  b^  trftpwiitiilg  * 

;lc 
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aolatidn  of^mlph^s  of  nrBiiiam  to  which  aoma  snlphat*  of  potaih 
has  been  addeo.  It  fomu  &  confused  crystaUiEed  bus  of  an 
excMitinglj  baautiful  temon'^elloTr  colour.  When  heated,  it 
givM  out  in  thfl  first  pUoo  vrater,  and  when  the  beat  is  aug- 
mented melte,  aod  flow*  iuto  a  liquid.  The  fused  salt  is  green- 
ish-yellow, and  therefore  has  probably  undergone  a  partial 
deeompoBition ;  altiiough  it  ^ves  a  full  lemoa-yellow  solution  in 
vattr ;  but  if  the  salt  be  heated  only  to  a  commeneemcat  of 
fusion,  it  retains  its  yellow  colour  completely. 

A  aolutioD  oontaining  2*173  gra.  of  cr^at^zad  and  anhydrous 
potash-sulphate  of  uranium  was  precipitated  by  muriate  oi 
Darytes.  ilie  sulphate  of  barytes  being  separated,  washed,  and 
heated  to  redness,  weighed  1'814  gr.  conesponding  to  0-623 
sulphuric  acid. 

The  filtered  liquid  was  saturated  with  tanatic  ammonia,  which 
preoipitated  uraniate  of  barytes.  It  was  collected  on  the  filt^ 
and  weighed.  The  residual  liquid  was  miied  with  a  sufficient 
qnaotity  of  sulphuric  acid  both  to  separate  any  barytes  that 
migbt  remain,  and  in  order  finally  to  obtain  a  sulphate  of  potash 
qtute  free  from  muriatic  acid.  After  this  the  whole  liquid  was 
evaporated  to  dryness  ;  the  dry  salt  was  heated  to  redness  in  n 
Weighed  platinum  crucible,  by  which  the  ammoniacal  salts  werB 
Tolatilized,  and  sulphate  of  potash  remained,  which  was  rendered 
nentral  by  the  fumes  of  carbonate  of  ammonia.  It  weighed 
0-633  gr.  equivalent  to  0-288  gr.  of  potash.  The  salt  dissolved 
in  water  wiuiout  residue,  and  the  solution  was  neither  rendered 
turbid  by  ammonia,  nor  by  nitrate  of  silver;  showing  th<at  it 
contained  neither  Oxide  of  uranium  nor  muriatioacid.  The  >uU 
phorio  acid  and  liie  potash  were  thus  determioed ;  what  ii 
w«itiiig  to  make  up  the  original  quantity  of  salt  employed  must 
be  peroxide  of  uroniam.  It  follows  that  the  cooatitttento  of  the 
double  salt  must  be: 

Sulphuric  acid 0-623 

Potash 0-288 

Peroxide  of  oranium. 1-261 

2-172 
Or  in  100  parts : 

Sulphurio  fteid . . . » 26-68 

Potash 13-28 

Peroxide  of  uranium 68-06 

I00«0 

13-26  potash  are  saturated  by  11*26  sulphoric  aoid.  There 
iea»in  17-43  anid  which  belong  to  the  dS'Oo  of  peroxide  of  ura- 
nium; but  17-42  sulphuric  acid  saturate  a  quantity  of  basis 
contaiaing  3'477  oxygsB}  100  perU  9f  ptinHidv  of  uraniain 
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ottnaequenUy  cdntaia  5*99  oxygen ;  or  100  parts  of  the  metal,  ia 
order  to  be  peroxidized,  ciombiae  with  6*37  oxygen. 

The  oxy^Q  of  the  potash  ia  to  that  of  the  peroxide  of  nraniam 
as  2  to  3 ;  Tor  the  oxygen  in  13-26  potash  is  2^48,  and  in  60^ 
of  peroxide  of  uranium  3-477.  Now  2-248  :  3-477  ::  100  : 
154-7. 

If  we  now  collect  the  results  of  all  these  experiments  to  deter* 
mine  the  quantity  of  the  oxygen  in  the  peroxide,  we  ahall  find 
them  as  follows  : 

100  parts  of  uraninm  take  op,  acicording  to  the  analysis  of 

Vraniate  of  lead 5-559 

Uraniate  of  barytes 6-340 

Potash-sulphate  of  uranium 6-370 

The  number  5'659  has  almost  tlie  same  ratio  to  the  oxygen  in 
the  protoxide  that  3  has  to  2 ;  for  in  the  protoxide  100  partn  of 
uranium  are  combined  with  3-688  parts  of  oxygen,  which,  mul- 
tiplied by  I4-)  =  5-532  ;  but  the  last  two  numbers  lie  between 
\^  and  twice  3-688.  It  ie  difficult  to  determine  which  of  these 
unmbers  come  nearest  the  truth,  llie  last  two,  although 
obtained  difiercnt  ways,  accord  in  a  remarkable  degree ;  and 
have  in  consequence  some  claim  to  be  considered  as  accurate. 
But  on  the  other  side  it  is  clear  that  the  experiments  made  with 
uraniate  of  lead  ought  to  come  out  with  greater  precision; 
because  the  analyticu  method  followed  with  respect  to  it  puts  it 
in  our  power  to  attain  a  higher  degree  of  accuracy  than  is  Hkely 
in  the  two  following  experiments.  I  must  in  tne  mean  time 
acknowledge  that  these  experiments  do  not  furnish  us  with  the 
knowledge  of  the  composition  of  the  oxides  of  uranium  with  that 
degree  of  accuracy  which  chemists  have  a  right  to  require.  At 
the  same  time  it  may  be  admitted  as  most  likely  that  the  oxygen 
in  the  peroxide  of  uranium  is  1-^  times  as  great  as  in  the  protox- 
ide ;  unless  we  were  to  admit  that  the  second  composition,  such 
as  it  was  found,  can  be  completely  depended  on  ;  and  this  there 
is  not  much  reason  to  do,  as  both  the  oxidizement  of  the  metal 
and  the  reduction  of  the  protoxide,  give  the  same  composition  of 
the  oxide. 

According  to  M.  Schonberg's  experiments  on  the  composition 
of  the  oxides  of  uranium,*  the  oxygen  in  the  protoxide  is  to  that 
in  the  peroxide  as  2  to  3  ;  for  he  found  the  protoxide  to  contain 
6,  and  the  ^roxide  8-73  per  cent  The  oxygen  in  the  protoxide 
was  determined  by  analysing  the  protomunate  of  uranium ;  and 
the  composition  of  the  peroxide  was  determined  by  the  loss  of 
weight  which  it  sustained  when  heated  to  redness^  by  which  it 
was  converted  into  protoxide.  But  it  appears  from  my  experi- 
ments, that  the  protomuriate  can  never  be  obtained  neutnil  and 
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probable,  taerefore,  that  M.  Scbqnbe^'s  experimentBwerie  madq 
upon  a  «alt  cootaining  an  excess  of  acid,  iq  whioh  case  it  is 
obvions  that  he  must  have  overrated  the  quantity  of  ozjgeacoiw 
taiiwd  io  the  basis.  The  peroxide  employed  in  his  second  det«f? 
miuation  was  obtained  by  decmnposiog  peraitrate  of  uranium  by 
means  of  heat ;  but  this  niode  of  experimenting  cannot  be  decw 
sive,  as  from  what  has  been  stated  it  must  ^eeridently  impoaiiUi; 
to  drive  off  the  nitric  acid  completely  from  this  soUTFithout  con 
Terting  the  basis  partly  into  a  protoxide, 

lOO  parts  of  uranium  to,  form  iha  protoxide  ct^biQe  wit|) 
3*688  oxygen.  If  this  represents  two  atoms  of  oxygen,  as  ia 
probable,  then  an  atom  of  uranium  will  weigh  6422-99.  Peroxide 
of  uranium  pteiapitated  by  a  caustic  alkah  is  insoluble  in  an 
excess  of  the  precipitating  substance,  and  always  containa  j| 
little  alkali,  which  cannot  Be  washed  out,  but  is  found,  together 
with  an  earthy  or  metallic  salt  in  the  water,  as  the  peroxide  of 
uranium  is  precipitated  in  combioatioD  with  an  earth  or  metallio 
oxide.  In  alkahne  carbonates,  and  in  particular  with  carbonate 
of  ammonia,  peroxide  of  uranium  is  easily  soluble.  The  solution 
has  a  strong  lemon  colour,  and  even  an  inconsiderable  portion  of 

Bsroxide  ofuranium  is  capable  of  giving  that  colour  to  water, 
y  boiling,  the  peroxide  of  uranium  precipitates  in  the  state  of  a 
pale-yellow  powder,  which  contains  carbonic  acid,  and  even 
some  ammonia.  We  must  not,  however,  reckon  upon  obtaining 
the  whole  oxide;  because  however  pure  it  may  be,  there  always 
remains  a  little  in  the  water ;  and  wTien  the  .carbonated  oxide  ia 
put  upon  thie  filter  and  washed,  the  water  employed  in  the  edul-* 
ContKW,  especially  towards  the  end,  contains  a  good  portion  of 
oxide  in  solution,  which  again  Inlls  when  the  liquid  comes  to  be 
mixed  with  the  saline  solution.  The  peroxide  predpitated  by 
caustic  ammonia  acts  in  precisely  the  same  way.  Peroxide  of 
uranium,  therefore,  may  be  considered  as  shebtly  soluble  iii 
water.  This  solubility  u  partly,  but  not  entirely  prevented  by 
washing  it  with  water  coataimng  sal  ammoniac  dissolved  in  it. 
Pn  the  other  hand,  if  peroxide  of  uranium  be  united  to  an  earth 
ot  a  metallic  oxide,  it  is  not  in  the  least  soluble  in  water. 

According  to  what  baa  been  already  stated,  peroxide  of  ura- 
nium unites  with  the  other  earths  and  metalUc  oxides  into  a  Itind 
of  nraniates,  in  all  cases,  when  the  mixed  solutions  of  both  are 
predpitated  by  caustic  ammooia.  These  compounds  niay  be 
reduced  t^  means  of  hydrogen  gas  to  the  state  of  alloys  of 
uranium,  and  the  basis  of  me  earth  or  oxide  employed,  eveQ 
when  .the  earthy  basis  is  barytas.  These  alloys  again  absorb 
oxygen  at  the  common  temperature  of  the  atmoe^here,  and  the 
oxidizement  is  accompanied  by  combustion.  Tne<^  constitute, 
therefore,  a  peculiar  xind  of  pyrophori  not  infenor  to  those 
idready  known.  The  alloy  of  uranium  and  lead  has  b^en  altetdy 
pieBtiooed.    Aji  ualt^m  ^io4;  )« .obtained  wbei^  oraititte  of 
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bfcrytei  II  ndttOMl  \  Mid  ths  alloy  of  nnmam  udiiw  iNfM  Mill 
betMt  th&n  «ltfaer  of  tiie  odien. 

Unulium  fepp«an  to  hsve  *  very  weak  ftffioity  fttf  Btlphwr. 
The  flut^hafet  may  be  obtained  by  th«  moist  wey,  u  it  elrMJy 
known,  if  a  eolatiotl  of  unminiQ  oe  precipitat«d  by  aq  alktlintf 
hydroiulphuret ;  but  I  have  not  hMn  able  to  suooeed  in  fomiDg 
BlllpburGt  of  urafliam  by  the  dry  way.  Whan  dry  aaljthurettsd 
hydrogen  sai  is  pbsBed  over  rsd-bot  protoxide  of  uranium,  th« 
otide  IB  reattoed  immediately,  water  and  aulpfaut  exhale,  and  a 
body  remaiQB  in  all  reepect*  MUilat  to  the  metaUio  acantutt; 
wd  which  cobt^iu  only  1*61  per  cent,  of  iiBl|>hiir< 

SuUt  of  Uranium, 

Thb  prMoialts  of  uranium  in  a  Bt&te  of  purity  are  not  easily 

-ep&red.  If  we  diASOlve  pMtoxide  of  uraaium  in  ooncenttated 
lulphuric  or  muHatio  aoid  (which,  in  the  second  case,  gOet  On 
ttrf  alowly),  the  solution  at  flrst  ie  dark  botUe-green ;  foot  it 
becomes  gradually  lighter,  and  at  last  aBsumes  a  ereenisb'yelkiW 
fiolour  from  the  fbrmation  of  peroxide.  The  sulpnurio  acia  aoia-' 
tioh  when  evapor&ted  de^toeits  a  light  green  confusedly  otysttd-i 
lited  maM  Which  tiontaJna  a  mixture  of  protoxide  uid  peroxide 
of  uraaium.  The  muiiatic  acid  solution  may  be  evapotat«d  to 
diyness  without  the  deposition  of  any  crystals. 

Ptrtalte. — ^llie  persulphate  of  uranium  is  formed,  when  nitrio 
Add  is  added  to  a  solution  of  protosulphate  of  umntam.  This 
addition,  the  green  colour  speedily  passes  to  yellow,  erea  wid^ 
ont  the  assistance  of  heat. 

The  salt  does  not  crysadlize  even  wheft  evaporated  to  the  cotw 
eistenee  of  a  syrup.  If  we  continue  the  application  of  the  heat 
after  the  salt  has  become  dry,  the  oxide  loses  a  portion  of  its 
OXyeen,  and  the  mesa  acquires  a  greenish-yellow  colour. 

jPerttitrate  of  wraHivut  ts  formed  when  the  protoxide  is  difr* 
solred  in  nitiic  acid.  The  solution  goes  on  with  rapidity,  eepe- 
oially  if  as^ated  t>y  heat.  Nitrons  gas  is  diseng^ed,  and  Wtt 
obmn  a  yellow  liquid,  which,  when  evaporated,  shoots  into  lon^ 
prismatic  crystals  of  a  fine  yellow  colour.  The  salt  difiBolv«s 
readily  in  water,  and  is  decomposed  in  a  comparatively  low  tem- 
perature; oxygen  gaa  is  also  disengaged,  and  pemitots  of 
onutium  fbrmea.  When  heated  j  ast  to  redneas,  it  is  decompoeed 
completely ;  aibous  acid  Is  driven  off,  and  prottjxide  of  uranitiia 
remainn. 

PtriTtttrtate  ofnranium  is  formed  in  the  sadie  way  as  the  per* 
Mll^ate.  tt  does  not  CrysthUiBe,  tiioQgh  evaporated  to  ths 
consiatenca  of  a  syrup.    The  dry  salt  is  very  dehquesctnt. 

f  wtnrftortttfe  efvranium  h«  oeen  already  described. 

DeubUSaltf. 

Peroxide  of  tifaniam  fteems  to  have  a  great  dispositieft  to  feru 

AoaUe  Btto  lu  combib&tiofi  With  etk«t  bMeh    U  few  kWK 
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■JMulJr  sCBtad  tiial  r  Mlatioa  of  iwrtulpbite  6r  MttUMliMteof 
Braainm  4pM  not  erytiUlIni ;  bat  if  a  portion  M 'saipliale'or 
manate  of  potash  be  added  to  the  aolutiou,  -wa  dbtain  by  avapo* 
raboD  a  uranium  salt  in  combination  witli  the  alkdine  salt. 

Potaa/h-pemiifkate  of  ttrtmium  forma  a  granular  cryaUUiitf 
masB,  of  a  very  fine  lemon-yelloW  colour.  The  salt  disaolvW 
pretty  easily  in  water.  By  alcohol  it  ii  daoomposad  in  inch  « 
,w«y  that  the  persulphate  of  uranium  i«  disaotved,  and  the  aikalita 
■alt  Temaina  behind  undiKotred.  Whsn  heated,  it  losea  iu 
water,  nelta  at  a  low  red  heat,  and  begins  in  this  tetsperatuAto 
nndergo  deeomposition  ;  for  it  acqnirei  a  green  colour ;  Mtha 
decompoaitioD  IB  very  inconsiderable,  for  even  after  beingeoaiH 
pletely  fused,  it  dissolves  again  in  water  With  %  lemont-ydltiw 
ccriour,  Bafore  it  begina  to  melt  it  ia  not  altered  in  the  ItasL 
The  constituents  of  this  salt  in  an  anhydrous  state  bavS  bted 
given  ftbove^ 

AmmoHia^ptrmfphate  of  uranitim  crystallises  likfe  the  prated)* 
ing  salt.  It  is  easily  soluble  in  water,  and  in  a  higher  tfettipmM 
tUre  it  ia  decomposed,  leaving  protoxide  of  uranium. 

Pota^permuriate  of  aroMi^im  crystatlims  likewise,  if  we  add 
a  considerable  proportion  of  muriate  of  potasb  to  th*  sdutiotl  of 
petoxide  of  uranium  in  muriatic  aitid  \  but  unless  this  b«  dattf) 
the  donble  salt  crystallises  very  slowly.  It  forms  email  otystak, 
SMnetimes  in  prisms,  sometimes  in  grains.  They  are  trflnapaieat 
and  yellow,  and  have  a  regular  form ;  bat  are  mecbanically  mixed 
with  muriate  of  potash ;  from  which  however  they  may  be  picked 
out  quite  pure  ;  but  the  process  is  very  tedious,  aa  the  orystwts 
ere  smalL     The  mixed  muriate  of  potash  cannot  be  fiepuutcd  hf 

Satallizfngaaaiil,  for  as  it  is  just  at  soiuUciA  water  as  ^  doufab 
t,  they  bo£  ctystadiae  at  the  same  time.  When  heated,  th» 
double  salt  gives  out  water  without  being  decomposed.  Itneltt 
when  it  begins  to  be  red^ot,  giving  out  chlorine  valt  Ik 
becomes  green,  and  is  decompoSed|  though  onlr  paitialni 

[  have  not  examiaed  sAy  ottier  double  salt*,  tS6ugh  it  m  likely 
tbat  mdre  of  tfaant  mi^t  be  easily  obtainML 


Article  V. 

Exmninat^h  tf  the  Oxidwm  Mangaaoso-  Mauf^mMwm,  a  hitherto 
unknown  Cmnicai  Componnd  of  the  Protoxide  and  Dattoxide 
of  Man^eie.     By  Aug.  AriWedson* 

Ik  cotis^queiuie  6f  th6  ^kperiMente  Which  havA  been  tnade 
tipoa  the  okid^B  oFl&aDganesiej  it  haa  been  tDlielade4  that  lh« 

•  »ttUiMiiMLa>lJ^MWUi^ttty}iik,lfi<«i)4mtfcM( 
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jpcodiKta  ftamtd,  uriten  protoxide  of  racngaww  is  heRted  to 
mdmem  ia  tits  open  fire,  and  when  nitrate  of  mui|^eae  is 
eipoud  to  a  red  neat,  conttitute  one  aod  the  Hme  oxide  ;  and 
that  the  duSereat  coiours  (for  the  fonner  it  brown  and  the  latter 
black)  are  owing  to  the  different  atatea  of  coechanical  division  in 
which  the  two  bodies  are.  But  I  have  always  obtained  thoe 
two  prodocti,  very  different  from  each  other  in  appearance,  even 
when  both  were  reduced  to  powders  of  the  same  fineneas.  The 
former  alwavs  givea  with  sulphuric  acid  a  weak  amethyst-red 
iolntion  ;  while  the  latter  forma  with  the  aama  acid  a  solutioa 
hariag  %  deep  grass-green  colour.  These  different  propertiea 
wMared  to  require  a  more  accurate  inveatigation  of  the  chemi- 
CM  constitution  of  these  two  bodies.  With  this  view  I  have,  at 
the  desire  ofProf.  Berzeliua,  made  a  setof  experimenta,  of.which 
[  shall  now  give  a  short  account. 

(1 .)  A  neutral  solution  of  pure  muriate  of  manganese  was  pre- 
cifHtated  by  bicarbonate  of  potash.  The  carbonate  of  manga- 
nese obtained  was  snow-white.  After  being  washed  with  boiled 
and  cold  water,  and  dried  in  the  vacuum  of  an  air-pump  with 
tulphoric  acid,  it  remained  without  %ay  change  in  its  colour. 

The  carbonate  of  manganese  thus  prepared  was  put  into  a 
wherical  cavity  blown  in  the  middle  of  a  barometer  tube, 
through  which  a  current  of  hydrogen  gas  was  made  to  pass.  As 
soon  as  the  gaa  bad  driven  out  all  the  atmospherical  air,  the 
manganese  was  heated  by  applying  a  spirit-iamp  to  the  glass 
ball  containing  it;  and  the  heat  was  continned  as  long  as  any 
water  and  carbonic  acid  gas  continued  to  be  evolved.  The 
powder  bythia  process  acquired  a  fine  pistaofaio'gi'een  colour, 
which  continued  till  the  apparatus  had  cooled,  and  the  alm<^ 
q;>berical  air.was  admitted  to  it,  when  it  became  greyish^^reen. 
A  little  portion  of  this  powder  treated  with  munatic  acid  tUs- 
tolved  without  the  least  effervescence,  showing  that  the  carbonic 
acid  had  been  completely  expelled. 

A  gnmme  of  protoxitfe  prepared  in  this  way  was  heated  in  a 
Hbss  capsule  over  a.spirit>-lamp.  The  nutter  immediatdy  took 
fire,  and  burnt  to  a  dark-brown  oxide,  which  weighed  1 '0736 
gramme.  Thm  the  increase  of  weight  on  100  parts  of  protoxide 
was  7-36 ;  and  as  the  protoxide  is  considered  as  containing 
21*9  per  cent,  of  oxygen,  the  brown  oxide  must  be  a  com- 
poonaof 

Manganese 72784   100*00 

Oxygen 27*216   37*39 

100-000  137-30 

Tbt  1*0736  gramme  of  brown  oxide  was  boiled  with  nitric 
fcid  to,  dryness,  and  heated  to  redness.  The  brown  colour  of 
toe  oxide  gradually  changed  to  black,  with  a  copious  evolution 
of  iiitrotiB^gUi.ahd  the  weight. of  .ihe  powder .becjuae  1*196 
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gramme.  Exposed  to  a  Btronger  heat  in  a  pktiaimi  crttdbt  b 
over  a  diarcoal  fire,  the  weight  waa  reduced  to  I-lOO  gnunm  li. 
Thus  100  parts  of  protoxide  by  this  treatment  iDcteaae  10  parti 
in  weight ;  and  according  to  the  preceding  statement  of  the 
constitution  of  the  protoxide,  this  blacV  oxic^  is  composed  of 

Manganese 71    100-00 

Oxygen 29  40-84 

100  140-84 

(2.)  l-ld2  gramme  of  protoxide  of  manganese,  prepared  «a 
before  described,  left,  when  bornt  in  the  open  fire,  1-383  gramme 
of  brown  oxide.  According  to-this  experiment  100  parts  of 
prottMcide  took  np  7-043  oxygen,  and  the  oonatituents  of  brown 
oxide  are : 

Metal lOO-OO 

Oxygen 37-45 

137 -46 

Ilie  1-383  ipramne  of  brown  oxide  was  boiled  todryoeuwiA 
nitric  acid,  and  exposed  to  a  strong  red  heat  in  a  pl^Bum 
vessel,  lie  matter  had  acquired  a  shining  black  cotenr,  atid 
wdghed  1  W8  gramme.  The  increase  of  weight  this  time  -wu 
so  inconsiderftble  that  it  seems  probable  tint  some  disoxygem- 
^OB  had  taken  place.  It  may  be  presumed,  therefore,  that  ib» 
black  oxide  when  exposed  to  a  violent  heat  may  be  completdjf  ' 
reduced  to  the  state  of  brown  oxide.  The  heat  was  continuM 
for  nearly  an  hour,  and  was  as  great  as  could  be  applied.  The 
powder  now  resomed  its  fonner  brown  colour,  and  very  nearly 
its  original  weight.  The  excess  amounted  only  to  two  mille- 
grammeB. 

To  ascertain  whether  the  black  oxide  can  be  prepared  by 
means  of  a  sntaller  determinate  degree  of  heat  so  as  to  give 
constant  results,  the  oxide  of  manganese  already  beaSed  to  red. 
ness  was  again  treated  with  nitric  acid,  and  heated  over  a  spirit- 
lamp  five  different  times,  and  the  increase  of  weight  waa  noted 
eada  time.  The  following  littlf  table  shows  the  result. 
100  parts  of  protoxide  had  taken  up 

1st  time 14'4  parts  of  oxygen. 

2d 13-93 

3d 10-62 

4th 10-37 

5th 10-13 

The  smaller  augmentation  of  weight  in  the  last  three  experi- 
ments was  owing  to  a  farther  evolution  of  oitrods  gas.  The  expe- 
riments show  that  the<  true  increase  of  weight  lies  between  lO^ftS 
and  10*13.    W-e  may,  thetefore,'coasidei  tbeincreaM'dr'weig^ 
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f  100DB|U«f|IK>t»xf<}e,  when oonvertM  into  bUc^  <>Xf4^  ^ 
;0-4 )  NO.tbftt  black  oxide  w  «ompOfie(tof 

Mang^neBB 100-00 

Oxygea ,, 41'35 

I  conceive  tbat  I  may  ponclude  from  these  experimeDts,  that 
we  always  find  the  weight  of  oxygen  id  the  black  oxide  of  maa- 
ganese  prepared  by  means  of  nitric  acid,  a  circumatadce  which 
18  often  of  confiiderable  importance  in  the  analysiB  of  minerals, 
in  which  the  question  often  is  to  determine  the  composition  of  a 
IpvM  quantity  of  oxide.  Peihaf»  thq  beet  method  of  proceed-  ■ 
ing  imy  be  to  ozpOHe  the  oxide  to  a  strong  red  heat  till  it  it 
BOBTorted  into  brown  oxide,  the  compoutioB  of  which  is  alwan 


I,  and  of  omrtc  the  quantity  of  oxygen  in  it  nwy 
known  with  great  accuracy. 

Accortting  to  the  preceding  experiments,  the  qufinttty  of  oxy- 

KQ  in  the  protoxide  ie  to  tbatin  the  bldck  oxide  as  I  tol-f;  for 
0  parts  of  the. metal  combine  in  the  protoxide  with  28'107 
parts  of  bxyaen,  and  this  quantity  multiplied  by  I4  makes 
42*160.  Ihe  brown  oxide,  on  the  other  hand,  appears  from  the 
iplBOtily  vf  its  oxygen  to  be  intermediate  between  the  potozide 
anA  blilqk  oxide  ^  but  the  oxygen  conatitntes  no  uultjple  cither 
nf  thf  oxygen  in  the  protoxide  or  black  oxide.  It  must,  tii^v 
foK,  bea  oombination  of  these  two  oxides.  If  this  compenad, 
like  the  oxydum  ferroso-ferrieum  be  euppoeed  so  eonstituted 
fhtt  the  oxide  contain*  twioe  as  much  metel,  aqd  three  times  as 
|nek  oxygen,  us  the  protoxide,  then  it  will  be  a  compooHd  td 

Mwganeve,..,. ....,  72-82 

Oxygen.  .,,,.,, 27-18 

100-00 
Direct  experiments  have  given  us 

Maaganeee 72*784 

0«ygen »7'216 

100-000 

nnmbers  vhich  correspond  as  nearly  with  the  calculated  qneo- 
titles  as  could  be  expected.  On  the  other  band,  we  find  that 
this  componnd  by  calctilatiott  may  be  composed  of 

Black  oxide  of  manganese ^8-932 

Protoxide  of  naBganese 31-Q68 

lUO-000 

J  have  caHcd  this  oxide  oxidum  manganoBO-maoganiouiD,  m 
■ccMiot  of  Jta  rwemblance  to  the  Midum  fenwo-fernewiP*  t}» 
WMtttutioB  of  whidj  Imi  b«niM|)MBtd  t^  Pf«<^  B«»dN«  » 
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iiii  ^MMapt  to  1^  the  Fowdatiou  of  »  HwaoMrtifi*  Syattn^  «f 
Mioenl^i  p.  92. 

It  remfimB  now  to  ;i«ceTtaia  how  fv  the  w  called  l^rcy  ore  of 
man^ana«  ttud  the  crystallized  varieties  of  ihijt  miperal  usualfy 
consist  of  BtopKanese  in  the  form  of  superoiide,  01  if  they  may 
notcoDsist  of  hlack  oxide,  which  we  have  seen  gives  out  oxygen 
gas  also  when  heated  to  redness. 

I.    CryitalHzed    Grey  Manganmalm,  from   Udenai,    in   Wett 

Gothland. 
\  5'03S  gramtues  of  the  pure  ciystallized  ore  wu  beatid  ov<r  t 
spi^t-lamp  in  a  small  retort,  to  the  bsak  of  which  was  luted  > 
glass  tube  filled  with  dry  obloride  of  calciuni,  The  matt^i  u 
soon  as  the  heat  was  applied,  gave  oul;  much  w^t^r,  which  by 
degrees  passed  over,  and  was  absorbed  by  the.Qbloride-  1h» 
heat  was  continued  as  looe;  as  any  moisture  wa^  ptrcsptibl^  lA 
the  beak  of  th«  retort.  The  apparatus  b^iiig  now  allJowed  to 
cool  was  weighed,  and  the  loss  of  weight  aqfounted  onlv  io  two 
miilegrammefi)  a  loss  so  small  that  it  may  h*  overlookeilt  Thw 
no  gas  had  be4n  ei^tnoated.  The  mineral  by  this  exposure  to 
heat  had  lost  0508  gramme,  which  may,  therefore,  be  reckoned 
the  weight  of  the  water  contained  io  the  specimen.  ThenaidM 
amounted  to  4'527  grammes ;  of  this  4-504  grammes  were 
exposed  to  a  strong  red  heat  in  a  platinum  crucible :  the  loss  of 
,  wm^t  amounted  only  to  0-023  gramme.  Being  exposed  a 
seoond  time  to  as  high  a  temperature  as  the  fire  could  give,  the 
loss  of  weight  was  increased  hy  0*139  gramma.  A  thirshflatinr 
<diiQinishe<rthe  weight  by  0*016.  When  heated  For  the  fourth 
time  no  further  loss  of  weight  was  sustained.  The  otystab  ttUI 
Mtained  their  shape;  but  the  colour  had  been  changed  from 
black  to  reddish-browD,  and  the  powder  had  a  cinnamoi^browa 
colour  exactly  «irailar  to  the  above  described  oxidum  mangaooso- 
manganicum.  The  whole  loss  of  weight  amounted  to  0*177 
^nunme.  This,  though  only  fVom  4*504  grammes,  may  be 
taken  withovt  sensibTe  error  for  the  whole  lose  from  4'687 
grammes,  as  the  error  only  begins  to  be  percepUUe  in  the  fouHh 
decimal  place. 

Thus  the  mineral  had  given 

Water 0*608  or  10*08 

Oxygen ,...,0-177        3'51 

Oxidum  mimg.'maqgaaicuai.  4'SfiO      86'41 

6-'035  100*00 
The  nmll  quantity  of  oxygen  gas  obtained  shows  evidently 
tiiat  the  mineral  under  exammatioa  cannot  be  a  superoxide  of 
maDgaaese ;  and  it  seems  plain'  that  the  manganese  ie  in  ^e 
-state  of  blaok  vudei  for  we  And  by  an  easy  ealenlatioa,  that 
.tfw  M'41  puts  of  ejMon  maogaoMo-nMDgwiMiii  obtaikMl 
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'k«qiiii«  v«iy  newlj  3'61  puti  of  oxygen  to  ba  coDTCrted  into 

biick  oxide,    llie  constituents  by  cuculation  to  100  parts  an, 

Oxidum  mangaQOBO-inanganicum ....  86*85 

Oxygen 3-07 

Water. 10-08 

100-00 
Mow  the  86*86  parts  of  tbe  oxidum  maQganoso-manranicum 
contain  23*6  i^rts,  and  10-08  parte  of  water  contain  8-895  parts 
of  oxygen.  Thus  it  appears  tnat  the  oxygen  in  the  oxide  which 
haA  been  heated  to  rednesB  is  not  a  multiple  of  tbe  oxygen  in 
tbe  water;  but  if  we  add  tbe  3-07  parts  oi  oxygen  driveQ  offby 
the  red  heat  to  the  23*6  which  are  found  in  that  oxide,  then  the 
Doheated  mineral  will  be  a  chemical  compound  with  water, 
"whose  oxygen  is  just  one'tbird  of  the  oxygen  in  the  oxide.  Tbe 
hydrogen  of  the  water  driven  off  and  ite  oxygen,  added  to  the 
oxide,  make  up  the  constitnenta  of  the  superoxide. 

It  is  plain  from  tbe  preceding  experiments  that  the  micend 
juBt  examined  is  a  hydrate  of  manganese-oxide,  whose  oxygen 
contains  three  times  as  much  oxygen  as  that  in  the  water.     The 

fonnulafor  this  compound  is  Mn  Aq. 

.    II.  Common  Grey  Ore  of  Manganete. 

a.  5-03  graaimes  of  this  mineral  in  powder  .freed  from  water 
wechanicaBy  lodged  in  it  were  put  into  a  small  glass  retort,  to 
the  beak  of  whicp  was  luted  a  glass  tube  filled  with  dry  chloride 
of  calcium.  The  retort  was  heated  over  a  spirit-lamp  as  long  Bl* 
iasy  nwisture  was  disengaged.  The  apparatus  being  allowed  to 
-ootd  was  found  to  have  Tost  0*143  grwnme  i^its  weight;  this 
:Was  gas  disengaged.  Tbe  chloride  of  calcium  had  increased  in  ' 
.weight  0*077  gramme,  which  was  water.  Tbe  residue  weighed 
'4*8  U)  erammes. 

b.  1  oree  grammes  of  the  powder  thus  freed  from  water  and  a 
pMtioD  of  gas  were  exposed  to  a  strong  red  heat  in  a  platinum 
«nidble.  After  three  repetitions  of  this  process,  the  loss  of 
weight  was  0-286  gramme ;  and  the  blackish-grey  colour  of  the 
mineral  was  changed  into  brown,  A  fourth  exposure  to  heat 
was  tried  without  any  diminution  of  weight.  Since  3  grammes 
by  this  treatment  lost  0-386,  it  is  evident  that  if  the  whole  quan- 
tity had  been  thus  treated,  it  would  have  lost  0*468  gramme.  If 
to  this  we  add  tbe  0-143  )oat  over  the  spirit-lamp,  we  see  that 
tbe  5-03  grammes  of  the  mineral  had  lost  0-601  gramme  of  oxy- 
gen and  0-077  of  water. 

e.  The  3  grammes  employed  in  the  pfeceding  experiment  were 
dissolved  in  muriatic  acid.  The  solution  was  evaporated  to 
dryness,  and  the  dry  mass  again  dissolved  in  water  acidulated 
with  muriatic  acid.  There  remained  undissolved  silica  and 
«9£tby  iBatt«i«  which,  after  being  waabed  and  h^iUfld  to  Bedrwwi, 
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weighed  0*442  gramme.  The  filtered  aoldtion  was  digested  witB 
ail  excess  of  caustic  potash ;  the  precipitate  formed  was  collected 
on  the  filter  and  wasned.  The  alkaline  ley  which  passed  through 
was  examined  by  the  usual  reagents,  hut  it  was  not  fotlnd  to 
contain  any  thing  in  solution.  The  precipitate  hy  the  caustic 
potash  was  dissolved  from  tiie  filter  in  munatic  acid.  The  iolu- 
tion,  after  being  neutralized  by  ammonia,  was  mixed  with  some 
drops  of  oxalate  of  ammonia,  but  the  liquid  continued  clear,  ft 
was  afterwards  mixed  with  succinate  of  ammonia  as  long  as  any 
precipitate  fell.  The  succinate  of  iron  thus  obtained  was  8epa7 
rated  and  washed.  Being  heated  to  redness  the  residual  oxide 
ofiron  weighed  0*124  gramme. 

■  As  this  0-124  gramme  of  oxide  of  iron,  together  with  the 
-0-442  gramme  of  silica  and  matrix,  must  be  separated  from  the 
S'grammes  of  the  mineral  eiatuined,  the  residual  pure  oxide  of 
manganese  amounts  to  2*434  grammes  ;  and  conse(]ueQtly  the 
4*81  grammes  of  the  heated  mineral  in  a  contained  3*902 
grammes  of  pure  oxide.  If  to  this  we  ■  add  the  0*22  gramme  of 
gas  and  water  driven  off  in  a,  the  whole  quantity  of  the  mineral 
freed  from  foreign  matter  was  4-122  grammes,  and  its  consti- 
tuents were,  .        ■  . 

Oxygen>o.. ..  0-143         

6....  0-458 

,  0-601   14*68 

W^er,  a 0*077   1-86     ' 

Oxidum  man.>mangan.  3*444   83*56 

4*122  100-00 

The  small  quantiti^  of  water  may  be  considered  as  mechaai- 
cally  lodged  in  the  mineral.  83-56  parts  of  oxidum  manganoso- 
manganicum  contain  22*71  parts  of  oxygen.  -Thus  the  remaining 
60-85  parts  of  manganese  had  been  united  with  22*71  +  14*68, 
or  37*29  parts  of  oxygen,  which  for  -100  parts  amounts  to  61-45, 

The  superoxide  of  manganese  ig  considered  as  a  compound  of 
100  metal  and  66-213  oxygen.  ITie  oxygen  found  in  the  mine- 
Tol,  therefore,  is  too  high ;  but  this  is  probably  owing  to  some 
error  in  the  analysis,  the  principal  object  of  which  was  not  to 
determine  the  constitution  of  the  superoxide,  but  only  to  ascer- 
tain if  the  mineral  was  in  this  higher  state  of  oxidizement ;  and 
the  result  shows  clearly  that  the  manganese  was  in  the  state  of  a 
superoxide. 

Mineral  superoxide  of  manganese  is  easily  distinguished  from 
the  hydrate  by  the  different  colours  of  their  powders.  The  pow- 
der of  the  superoxide  is  a  full  blacky  while  that  of  the  hydrate  on 
the  other  hand  is  yellbwish-browiLi*.  We  have  only  to' scrape  the 
minerals  with  a  knife ';  the  difference  is  immediately  seen. 
Protoxide  of.  MnnguncK. 

A  riobdlar  cawty  was-  blown  in  the  Tuiddle  of  a  barometer 
New  Seria,  vol.  vii.         t 
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tube)  which  was  filled  with  pore  carbonate  of  mangtoeie,  «od  u. 
Gturent  of  muriatic  acid  gsa  was  passed  through  it.  Hi*  axtri- 
catioa  of  gas  took,  place  without  any  cTolution  of  heat  till  the 
sak  appeared  completely  decomposed.  The  salt  was  now 
heated  by  a  iipirit4amp  at  fint  slowly,  but  at  last  the  greatant 
possiUe  degree  of  heat  was  giveo.  The  muriate  thus  fonned 
was  rose-nd,  and  it  retained  its  colour,  though  the  muriatic  acid 

SM  driven  over  was  at  last  mixed  with  hydrogen  gas.  The  salt 
Ds  obttuoed  weighed  1-63  gramme.  Being  dissolved  inwatar 
there  remained  behind  0-012  gramme  of  oxide  of  manganese. 
The  remaining  1'508  was  a  neatral  salt.  The  solution  was  quite 
colouriess.  The  muriatic  acid  was  thrown  down  by  nitrate  of 
ailveTi  and  gave,  after  the  usual  treatment,  3*408  grammes  of 
bom  silver,  which  contains  0-650  eramme  of  mimatic  acid. 
This  acid  was  combined  with  0-86s  gramme  of  protoxide  of 
manganese;  but  0-65  muriatic  acid  saturate  a  quantity  of  baa*. 
whose  oxygen  amooota  to  0*191;  consetjuently  Uie  O'SfiS 
gramme  of^protoxide  and  manganese  coatam  this  qoaoti^  of 
oxygen.    The  experiment  gives  us  100  parts  composed  of 

Manganese 77-856  100-00 

Oxygen 22-144  28-44 

100-000  128-44 

John,  by  direct  atialvHiB  of  neutral  sulphftte  of  manganese, 
found  the  protozidb  of  this  metal  to  contain  2r876  per  cent,  of 
oxygen.  Ilia  oxygen,  according  to  my  experiment,  is  a  little 
more  ;  but  I  have  reason  to  conclude  that  a  small  quantity  of 
Uack  oxida  existed  in  the  muriate  of  manganese  which  I 
etaniMd.  The  r«ndt  of  my  experiment^  therefore,  may,  pet* 
hapa,  be  Ifae  lese  to  be  d^nded  on. 


Append, 

Tliat  the  English  reader  may  (idly  understand  the  preceding 
paper,  a  few  oMervations  may  oe  necessary. 

1.  The  atomic  weight  of  manganese  is  3-5,  and  the  atomic 
weight  and  constituents  of  its  oxides  are  as  follows : 

C<>upoBt3ne. 
Atonic  vd^bt*       Uetd.    vvypn. 

1,  Suboxide 4'0  ....  3't  +  O'S 

3.  Protoxide 4-5  ....  3-6  +  10 

3.  Deutozide 5-0 3-S  +  1-5 

4.  Trihndde 65  ....35  +  2K) 

6.  MangmeMU acid.  ■  6-(  ....  3-6  +  3-0 
e,  Muginaicand.  .,  7-9  ,.,.  3-6  +  4-e 
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2.  The  ozidum  manganoso-manganicain  of  Arfwedson  it  a 
compoiiBd  of  1  atom  protoxide  and  2  atoms  deutoxide. 

1  atom  protoxide 4-5 

3  atoms  deutoxide 10-0 


80  that  its  atomic  weight  (reduced  to  the  lowest  terms)  is  4-83^. 
3.  According  to  Beizelius  the  atomic  weight  of  manganese  is 
7*1167,  and  the  names  and  coostituenta  of  the  diSel'^Bt  oxidet 
are^  according  to  him,  aa  foUoirs  : 


2.  Oiydule  ....    9-1167  ....  7-1167  +  2 

3.  Oxide 10-1157  ....  7-n67  +  3 

4.  Superoxide..  10-1167   ....  7-1167  +  4 

4.  Bersalius  nprescntfi  thesA  tbK«  oxides  by  tha  following 
■yvbolB: 

1.  protoxide  Mo. 

2.  Deutoxide  Mn. 

3.  Tritoxide   Mn. 

denotinjc  the  number  of  atonui  of  oxygen  by  the  doti  tbev*  Ac 

fetters  Md. 


Article  VI. 

Account  of  a  new  Mineral  Substance.    By  M.  Levy*  MA. 
in  the  Uoiveni^  of  Paris. 

(To  the  Editor  of  the  Annals  of  Philosophi/.) 
DEAR  SIR,  Man*lt,im*. 

Upon  a  specimen  from  Arendal,  belonging  to  Mr,  Turner's 
collection,  1  have  lately  observed  with  cleavelandite,*  fiesh- 
coloured  felspar,  and  green  amphibole,  some  small  brilliant  black 
crvBtals,  the  description  of  which  I  now  send  you,  because  I 
beueve  they  belong  to  a  new  mineral  species.    Their  form  is 

"  TherabatuMlcinbcmdeaveludiufbrnulliegircaMt  putirfllienedmaii  It 
IniimidithtuncHiDeaarelMnluHliW,  but  hawerw  I  lunn  WH  been  aUi  BBdct  A* 
wrilpMlldwIh>wdtt«iMdio<*irind>^Tig«wgdBBayWliwtftrwi>iwiB>;>t, 
t3  „,\r 
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represented  by  fig.  2 ;  in  some  of  them,  however,  the  plane  m 
and  its  opposite  are  wanting,  so  that  the  prism  ia  then  six-sided 
instead  of  being  eight-sidea.  These  crystals  cleave  eaaity  with  ■ 
brilliant  surfaces'  parallel  to  the  planes  p  and  t,  fig.  2.  There  is 
also  an  indication  of  cleavage  parallel  to  the  plane  m.  All  the 
natural  pl»i^,  as  well  as  those  obtained  by  cleavage,  are  suffi- 
ciently brilliant,  to  allow  the  use  of  the  reflective  goniometer  for 
the  measurement  of  their  incidences.  From  the  measurements 
I  have  taken,  and  the  cleavages  already  mentioned,  I  am  induced 
to  take  for  the  primitive  form  of  this  substance  a  doubly  oblique 
prism,  fig.  1,  in  which  the  incidences  of  p  on  m  and  t  are  respect* 
ivety  92°  34' and  88°,  that  of  m  on  MlZ*  30',  and  in  which  the 
three  edges  d,f,  h,  which  meet  at  the  solid  angle  o,  are  to  each 
other  nearly  as  the  numbers  13,  20,  11.  The  incidences  of  p  on 
m  and  t  are  nearly  supplWent  of  each  other,  the  only  difference 
being34',hence  the  pnmitiveform  differs  but  littlefroman  oblique 
ihiMnbic  priam';  for  if  these  two  vigles  were  exactly  supplement 
of  each  other,  then  the  incidences  oip  on  m,  and  on  the  face- 
behind  parallel  to  t,  would  be  equal,  and*consequentIy  the  pri- 
mitive would,  at  least  so  far,  have  the  character  of  an  oblique 
rhombic  prism.  There  is  another  incidence  which  mignt, 
without  a  proper  attention,  lead  to  the  same  conclusion  respect- 
ing the  nature  of  the  primitive.  It  is  the  incidence  of  the  planes 
A',  and  g% fig.  2,  which  is  equal  to  89°  20';  that  is  to  say,  very  near 
a  right  angle..  Now  if  the  planes  g^  and  A'  were  considered  as 
the  diagonal  planesof  a  rhombic  prism,  they  should  be  perpen- 
dicular to  each  other.  These  indications  of  an  oblique  rhombic 
prism,  as  the  primitive  form  of  this  substance,  are,  however,  cai^ 
ried  no  further,  and  are  entirely  destroyed  by  the  want  of  tHe 
symmetry  which  should  accompany  them.  The  faces  A',  gS  if 
t  ne  diagonal  planes  of  a  rhombic  prism,  should  be  equally  inclined 
upon  the  two  lateral  planes  which  they  meet ;  and  here  we  find 
that  the  incidences  of  A',  with  the  planes  m  and  t,  as  well  as' 
those  ofg'  with  m,  and  the  plane  parallel  to  K,  differ  widely  from' 
each  other.  The  occurrence  of  the  plane  d*  without  being' 
accompanied  by  a  plane  replacing  the  edge  of  intersection  of 
plane  p  with  the  plane  parallel  to  (,  is  also  incompatible  with  an 
oUique  rhombic  prism.    No  doubt  can  remain,  tnerefore,  as  to 
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the  primitive  form  being  a  doubly  oblique  prism.  I  have, 
thought  it  would  Dot  be  useless  to  place  here  tue  discussioa  of 
the  observations  which  might  lead  to  afisume  another  form  as 
the.  primitive,  on  account  of  the  ambiguous  characters  of  this 
reoiarkable  form.  The  iucidences  of  the  planes  of  fig.  2  are  as 
follow : 

(*,  m)=  92°  34'  (p,  ()  =  88"'(m,0  =  112"  30' (wi.  A')  =  137«5' 
(/,  k<)  =  155'  25'  (p,  d')  =  150°  26'  (g%  m)  =  132°  15'. 

These  crystals  scratch  glass  easilv.  This  substance  I  propose 
to  call  Babingtanite,  in  honour  of  tne  late  President,  and  one.(}£ 
the  founders  of  the  Geological  Society  of  London.  His  claims 
to  have  his  name  thus  recorded  in  mineralogy,  are  too  many,  and 
too  well  known  to  every  well-wisher  of  this  science,  to  tequirft 
uiy.comment  by  me.  i 

■  In  Mr.  Turner's  catalogue,  I  had  siven  the  same  name  to  a 
substance  from  Freyberg  ;  but  I  find  that  Mr.  W.  Phillips,  in 
his  last  work  on  Mineralogy,  has  noticed  the  same. substance, 
and  designated  1t  under  the  name  of  sulphuret  of  silver'and  anti- 
mony, which  name  there  is  not  the  least  ground  to  change.    .    . 

Mr.  Children  has  kindly  undertaken  to  examine  with  the 
blowpipe  a  small  quantity  of  babingtonite. 


Article  VII. 

Examination  of  Babingtonite  Jiy  the  Blmvpipe. 
By  J.  G.  Children,  Esq.  FRS.  Sec. 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

DEAR  SIR,  March  U,  tati. 

In  glass  matrass,  the  Babingtonite  decrepitates  verif  slightly, 
anfl  gives  off  a  dense  vapour,  which  soon  disappears.  A  thm 
film  of  pure  water  condensed  on  the  sides  of  the  tube.  Appear 
fUKie  oi  the  assay  not  altered. 

Alont,  in  forceps,  fuses  on  tlie  surfoce,  pretty  readily,  into  a 
black  enamel. 

With  soda,  on  platina  wire,  in  the  oxidatiitgjtame,  the  assay 
gives  a  dark-green  opaque  globule  ;  the  addition  of  nitre  height- 
ens the  colour. 

In  the  reducing Jlame,  the  colour  changes  to  dark-brown,  or 

aearly  black  ;  glooule  opaque.' 

.  Wth  borax.     P.  W.     In  O.  F.  deep  amethyst-coloured  glo^ 
bulc  ;  iu  R.  F.  colour  changes  to  Uuish-green ;  globule  perfectly 
tran^aient  in.both.  flames.    , 
.yitth  talt  of  f^atphortu,    F.W.    In  O.F.  scarcely  any  adtKHi 
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dn  a  mloute  frtigment  of  the  asafty ;  globule  transparent,  orange- 

JellofT,  while  hot ;  when  cold,  colourless.    In  R.  F.  the  same, 
ut  colour  greenish  while  hot. 

With  the  same  Jlux,  and  the  assay  in  Sne  powder;  i&  O.  F. 
solution  more  easy ;  but  a  conflidetable  silica  skeleton  remaioa 
nndissolved :  colour  as  before,  but  deeper.  In  B.  F.  nearly 
colourless,  hot;  when  cold,  slightly  inclining  to  an  araethystiae 
colour.  By  the  addition  of  a  morsel  of  tJn  foil,  the  amethyst 
colour  a  rery  little  deeper. 
With  mtrate  oftobut,  black  mass,  without  any  indication  of 


In  addition  to  the  silica,  iron,  and  manganese,  cleariy  indicated 
by  the  preceding  experimanta,  I  obtained,  via  ImmeM,  a  consi- 
der^la  proportion  of  lime.  By  the  action  of  the  salt  of  phos- 
phorus, in  the  reducing  flame,  there  appears  to  be  a  mmuta 
porti(»i  of  titanium  present,  but  want  oftime,  and  a  largerqutn- 
tity.  of  the  assay,  prevented  my  obtaining  any  very  deoisire 
nsults  in  that  respect  by  operating  in  the  moist  way :  though 
tbey  tended  to  strengthen  the  probability  of  its  being  contained 
in  ue  mineral :  its  quaoti^  however  must  be  very  mmate. 


Articlb  VIII. 

Aitrotiomical  Observations,  1824. 
By  Col.  Beauiby,  FRS. 

(To  the  Editor  of  the  Annab  of  Pkiloaophj/.) 
DEAB  SIR, 
I  SHALL  be  much  obliged  to  any  of  your  astronomical  corre- 
spondents, if  they  will  favour  me  with  their  observatioaB  on  the 
eclipse  of  Jupiter's  third  satellite,  which  occurred  on  th§26th  of 
last  January,  as  I  think  it  is  probable  I  committed  an  error  by 
mistaking  one  satellite  for  another,  in  the  observations  published 
in  the  Annals  for  March. 

I  remain,  dear  Sir,  yours  very  truly, 

Mark  Beaufot. 

Busk^  Heath,  near  StOTWiort, 

UdtuagSlo  37' 14-3"  North.    Lonj^tade  WcM  in  dme  I' 20-B3". 

t4b.     tl.     EulRnan  of    Jnphet'i    fint  t  W  Sft*  OB"  M«a  Time  u  Bodu;. 

ntellite Js    40    SS    UeM  Time  K  OiwnM. 

Jbtch    S.     Snanon  ofJi^ita'i  wrond  (II    OS    38    M«ui  Time M Buduf. 

uieUiu Jll     00     5T    Meui  Time  >t  Oieennch. 

Ifanli    8.     ttnxtiita   of    Jopttt^   Snt  T  T    68    S!    Htu  That  at  %aAtj. 
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9S0'  Jtfe(eoro&gwa/jR^Mfm/brl823.  [AtfttL,- 

Jan.-inThe  snow  coatinoed  12  dayi,  which  is  much  Icnger 
thumsua]. 

FeK — A  very  wet  oiODth. 

JlfarcA4ao<15,Teiystonny.  ^egaate  of  wind  were  extremely 
sudden,  iwith  wind  .to  tbeNW. 

April. — On  the  morning  of  the  dth,  the  wind  changed  sud- 
denly from  the  SW  to  NE,  and  continued  very  boisterous  till 
noon ;  26.  Heavy  hail  shower,  -with  distant  thunder. 

Mta.—A  cold  month,  except  the  few  last  days,  which  were 
remarkably  fine. 

June. — -Very  cold,  Yite*  required  by  many  in  the  evenings  : 
some  thoitder. 

July. — Remarkably  cold>  wet,  and  boisterous ;  scarcely  two 
days  fine  successively. 

Avguttd — A  wet  month ;  much  thunder  and  liehtntag  on  the 
32d  and  24th  ;  abont  two  inches  of  rain  fell  in  ue  morning  of 
the  24th  in  the  course  of  six  hours. 

Oct.. — The  wind  rose  suddenly  in  the  evening  of  the  30th  to  a 
perfect  hurricane,  which  continued  throughout  the  night.  The 
barometer  fell  about  1  inch  in  about  24  hours. 

i)ec.29.— l^nch  li^tuii^.- 


3.  By  Mr.  Edward  CoUinB  Giddy,  at  Peniianee,  Cornwall. 
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3.  By  CoL  Beaufoy,  at  Kashey  Heath. 


i«ta. 

•a^. 

ET.p<nb 

wy : 

OelobcT.... 

Inchd. 
0*16 
,  8-687. 
0-768 
1-960 
3-896 
3-489 
S'4W 
S-501 
S-OT6 
1-644 
S458 

Inchtfl. 
0-310 
1-360 
3-080 
3-3l» 
»-6IO  . 
3-3«' 
3>S30 
3-7BO 
1-890 
1-800 
1-8B0     ■ 

Totil 

86-288 

98-430 

4.  By  Mr.  James  Stockton,  at  Nev  Malton,  Yoikshire. 


1833.   . 

Butmt. 
Mmh. 

Tho. 
Ucu. 

Mudi 

K:::::. 

June 

J-^- 

Decembei.. 

29-B74 
89-184 
S9-T0a 
99-866 
8»89& 
89-980 
88-711 
89-780 
89-868 
89-680 
30i)8A 
89-514 

31-88TO 
36-78B 
40-809 
44033 
M-419 
54-918 
68-174 
67-845 
58-516 
45^41 
48-750 
36-710 

Annuil 

M-738 

4fr989 

ANNUAL  RESULTS. 

Barometer. 

Highest  observation,  Nov.  10.     Wind  NE ,  30-889, 

Lowest  observation,  Oct.  11.     Wind  SE 28-360 

Range  of  the  mercury 2*630 

Mean  annual  barometrical  pressure ,  29*732 

Greatest  range  of  the  mercury  in  October 2*  1 80 

Least  range  of  the  mercury  in  July 0-9O0 

Meao  annual  range  of  the  mercury 1*597 

Spaces  deacribedl)y  the  mercury 93*180 

Total  number  of  changes  in  the  year 154*000 


281  itit»nk>giMiiUgiitmJ^l9ii.         [A»>n, 

Si^»  Tkermmaer. 

Greatert  olwemtion.  U«f  7.    Wind,  vaiuble 77'000° 

leastobeenration,  Jan.  IS.    Wind,  NW 9-000 

Baoge  of  the  mercury  in  thQtbfliinometer 68-000 

Mean  annual  temperatar*.  4 46-'282 

Greatest  range  in  May 38000 

Least  range  in  February r-..  92-000 

Mean  annual  tange 4<><< • 29-918 

Dirt. 

HcHthandEaat ,., ,, 61-000 

Nortli-east  and  Sootb-^art 79-000 

SouthandWest , .' 98000 

South-west  and  North-west 112K)00 

Variable 2fr000 

itout. 

bAm. 

Greatest  quantity,  in  Febniary 7-040 

Least  quantity,  m  April  ...*.. ...4. .< 0*940' 

Total  anwnmt  for  the  year . . , 42-400 

OhmxUions. 

Pn$ivrei — ^The  mean  anDual  beromebteal  pressure  (notwidi- 
standittg  the  extiaordinary  wetness  of  the  penod,  is  greaterthan 
that  for  many  years  past. 

Temperature. — ^The  mean  annual  temperature  fully  confirms 
what  has  been  before  advanced,  that  wet  suminers  are  generally 
cold ;  the  whole  of  the  monthly  means,  with  the  exception  of 
May  and  December,  arennusu^y  low.  Indeed  the  actual  defi- 
ciency as  to  the  annual  amount  exceeds  2^  degrees. 

Wtnds. — These  nearly  anee  with  their  respective  numbers  in 
1822,  and  what  is  more  sti^ugly  remarkable,  those  of  the  SW 
exacdy  correspond. 

'  Ratn. — As  to  rain  and  snow,  the  amount  is  neariy  unprece- 
dented, and  for  the  last  three  years  it  has  been  rapidly  mcreasbg. 
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Articlb  X. 

On  the  MffecH  of  transmitting  the  Eketrical  tknugh  other  Ihddt, 
By  Mr.  C.  Woodward. 

(To  tbe  Editor  of  tfa«  Antu^  of  Fhilotophy.) 

As  every  lubject  cxwtectcd  with  «teetnctl  Bdwci  ii  daily 
assumiog  a  more  iuportsnt  fsatun,  tbe  foUowiog  experiioents 
end  obscrratioiw  may  not  be  apiotn^ting  to  loiaB  of  yvMir 
nkderi. 

Place  a  piece  of  glags  on  the  tablBoftluaiBTUBaldtKihaigwV 
and  bring  the  pointed  wires  oeariy  in  contact  upon  tba  lumce 
of  the  gloss  i  over  the  inteneetion  formed  by  the  virmt  Unir 
flome  looae  ganpowder,  and  pass  thnmrii  it  uie  dkargfe  o£_k  jar 
conbdntng  tuxmt  a  square  foot  of  OMteS  torfaoe,  whea  it  will:  ba 
fbond  that  the  powder  will  be  invarialrfy  disparted. witfaont 
inflammation. 

Take  a  ^ua  tube  six  or  eight  iiudiea  Isng,  and  about  a  ipiaitar 
of  ao  inch  in  diameter,  fill  it  with  water^  and  insort  a  ooriL  at 
each  end ;  tiirough  the  corks  pass  pieces  of  wire  so  as  to  farm  a 
conducting  communication  with  the  water;  phce  scoaolooaa 
ganpowder  on  the  glass  of  tha  umTersal  diHtharger  as  Man, 
uisiuate  the  tabe,  and  let  it  form  part  cS  the  oJicnit ;  pass  tha 
charge  through  tiie  water,  and  the  gunpowder  will  ba  iaAamedi 

The  smdl  degree  of  intensity  of  ohaigo  ret|aired  to  paodnce 
the  inflammation  of  gunpowder,  when  transmined  thnaigh  a 
tube  of  water,  is  sarprismg ;  as  dte  diseharge  of  a  qna^  jar 
indicating  onjy  an  intantity  of  from  10  to  \&  degreea  is  geacnuly 
anffioieat,  ana  there  appears  to  be  iit^  or  no  difibranoe  in  the 
eflects  of  tabea  varying  fVom  3  to  18  inohes  ia  lengths 

In  proaetfuting  my  mquiries  to  ascertain  the  canaa  of  dus  stib- 
gular  efleet,  I  found  that  the  olurge  of  a  jar,  which,  when 
transmitted  by  c;ood  conductors,  was  sufficient  to  pvotiacs  the 
Aision  of  12  incAes  of  iron  wire,  did  not  afiect  a  single  iodi  of 
tiie  same  wire,  when  passed  tlwough  tbe  ttdwof  water;  £roai 
which  I  condoded,tfaat  the  intervention  of  the  water  tube,  ainat 
'    have  produced  or  prevented  some  mecharacal  effect. 

t  then  pasted  on  a  board,  about  three  feet  long,  a  narrow  slip 
of  tin  foil,  in  which,  at  equal  distances,  four  iDtencctioiu,  aboat 
one^ighth  of  an  inch  each,  were  made.  I  insulated  the  board, 
and  placed  over  one  of  the  intereectionB  some  loose  goapowdo',  - 
and  over  each  of  tbe  others  aiK  or  eight  wafers.  Oa  transmit- 
tug  in  the  common  way  a  cha^e  through  tbe  tin  foil,  tha  pew- 
^r  was  soauaied,  and  the  waftrsUowatfaiMarCMirfeetfimft 
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tbe  tur&ce  of  the  board ;  but  on  repeating  the  experiment  with 
a  tube  of  water,  the  powder  was  inflamed,  aad  the  wafers 
reoiaiaed  without  any  perceptible  motion.  Thii  experiment  led 
me  to  suppose,  that  a  Bufficieat  degree  of  heat  under  each  cir^ 
cunwtance  was  produced  by  the  electrical  fluid  to  inflame  thv 
powder;  bat  when  it  pasaea  through  good  conductors;  the  air  is 
80  suddenly  and  violently  expanded,  that  the  powder  is  scat- 
tered before  it  can  be  inflamed,'  as  is  the  case  with  some  of  the 
grains  when  a  musket  is  let  off*  (for  if  it  be  flred  over  snow,  a 
considerable  portion  of  unconsumed  powder  will  be  perceived), 
bat  water  bein^  a  lets  perfect  conductor  than  the  metab,'.bT 
opposing  .a  resistance  to  the  passage  of  the  electrical  fluid, 
retardt-  tti  velocity,  and  thus  prevents  the  sadden  expansion  of 
the  air,  which  would  have  scattered  the  powder  before  inflam- 
jDation  could  have  taken  place. 

This  theory  explains  the  circamstance  of  the  charge  having 
no  effect  upon  the  wires  when  transmitted  through  a  tube  <» 
.  water.  It  is  well  known  that  intensity  of  chtuge  is  of  the  greatr 
est  importance  in  the  fusion  of  wires.  Now  as  intensity  is 
veloci^,  it  must  follow,  if  the  velocity  of  a  charge  be  retarded, 
the  intensity  must  be  diminished ;  and  hence  no  experiment 
Teqniiing  intensity  of  chaise  can  be  performed  when  the  water 
tube  fonos  part  of  the  circuit.  • 

..  If  thetnbo  be  filled  with  other  fluids,  it  will  be  found  that  the 
Bearer  the  transmitting  medium  approaches  to  a  good  conductor, 
Jtbe  greater,  will  be  the  expansive  effects ;  and  as  the  expansive 
effects  increase,  the  difficulty  of  inflaming  the  powder  will 
Increase  also. 

'.  If  the  tnbe.be  filled  with  ether  or  alcohol,  and  placed  in  the 
circuit,  the  powder  will  be  inflamed.  Ifitbe  filled  with  sulphuric 
acid,  which  is  a  better  conductor,  the  powder  will  be  scattered 
anid  not  inflamed,  but  the  dispersion  will  not  be  so  great  as  when 
nMtals  only  form  the  circuit.  The  same  effect  will  be  produced 
by  transmitting  the  charge  through  the  animal  economy,  or 
through  water  not  inclosed  in  tubes,  in  which  case  the  water 
does  not  appear  to  oppose  a  sufficient  resistance  to  the  passage 
of  the  fluid. 

But  the  most  remarkable  circumstance  attending  these  phte- 
lUMuena  is,  that  itis  immaterial  whether  the  tube  form  part  of  the 
circnit  before  the  electrical  fluid  passes  the  gunpowder,  or  after- 
wards. If  the  tube  be  placed  on  what  I  will  call,  for  the  sake  of 
4istinetion,  the  negative  side  of  tlie  powder,  either  in  immediate 
contact  with  the  powder,  the  coatina  of  the  jar,  or  in  any  part 
of  an  interval  in  20  yards  of  chain,  the  powder  will  be  invariably 
-  inflamed  when  the  charge  is  passed. 

In  this  expedment  the  effect  appears  to  precede  the  cause; 
and  it  may  be  asked,  does  it  not  prove  the  existence  of  twe 
floids  1  Seine  would  no  doabt  answer  in  die  ^iffirmatire,  but  so 
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many  difficulties  attend  the^  introdactiop  of  two  fluidB,  and  lo 
naoy.  experiments  militate  againet  it,  that  I  woiild  refer  t6  aome 
otber  cause  for  aq  explanation  of  the  fact. 

Every  substance  wnich  may  be  used  as  a  conductor  possesses 
a  certain  quantity  of  electricity,  which,  unless  disturbed,  remains 
in  a  -dormant  or  a  latent  state.  When  a  char^  is  passed 
through  conductors,  I  conceive  their  natural  quantity  of  electri- 
city is  driven  offin  the  same  way  as  water  forced  through  tubes 
filled  with  the  same  fluid  expels  the  water  contmned  in  them 
before  any  more  can  enter;  and  if  an  impediment  were  placed 
in  any  part  of  such  tubes,  the  obstruction  would  be  immeaiatety 
felt  throughout.  So  with  the  electrical  fluid  ;  the  obstnictioa 
made  by  the  introduction  of  water,  which  is  a  less  perfect  con- 
ductor than  the  metals,  instantaneously  affects  the  whole  line  of 
the  circuit  in  whatever  situation  the  tube  may  be  placed ;  and 
by  retarding  the  velocity  with  which  the  electrical  fluid  moves,' 
prevents  the  expansive  effects  which  the  charge  would  otherwise 
have  produced. 

I  am.  Sir,  your  obedient  servant, 

Chakl£s  Woodward; 


Articxe  XI. 

Hinls  to  an  Edinburgh  Reviewer.    By  W.  Phillips,  FLS.  8«:,  . 

In  the  Edinburgh  Review  for  January  last,  the  concluding 
article  is  headed  by  the  title  page  of  the  third  edition  of  my 
Elementary  Introduction  to'  Mineralogy ;  but  the  "  running 
title  "  is,  with  more  propriety,  "  Mineralogical  Systems."  At 
the  conclusion  of  the  article,  however,  the  Reviewerlias  bestowed 
on  my  little  book  half  a  page  ;  and  though  not  act^uiescing  in 
the  correctness  of  all  his  observations,  I  have  nothing  to  object 
against  the  tone  and  manner  of  the  criticism. 

But  "  there  is  a  circumstance  which  merits  attention,  as  it 
nffects  the  degree  of  confidence  which  we  can  place  in  crystal- 
tograpbical  indioatious"  (p.  495),  as  reported  by  the  Reviewer, 
who  proceeds  thus :  "  Simitar  cleavage  planes  in  different  indi- 
viduals of  the  same  species,  meet  in  some  cases  under  angles  of 
different  values.  These  differences  are  stated  2>y  the  author  of 
the  work  before'iis,  as  amounting  even  to  forty  minutes  of  a 
degree." 

^Now  we  might  expect  that  a  Reviewer  should  possess  the 
•everal  quatihcations  essential  to  the  elevated  '  position 
he  voluntarily  occupies,  when  he  undertakes  the  task  of 
criticising  the  works  of  others.  First,  that  he  should  under- 
stand the  subject ;  secondly,  that  he  should  read  the'  work  he 
ciiticitei ; '  and  thirdly,  that  he  shpuld  quote  faithfully  and  accu- 


2M  Mr.W.PUmpe»Binttt68nEihi»^Snt«»er'.  [Avftfi; 
raitely;  but  realtr  I  am  compelled,  Uiongli  with  regret,  to  ooii-< 
elude,  that  ^e  Reviewer  in  quefltion  muat  be  deficient  in  ill 
these  requisites,  and  be  mnit  excuse  me  if  I  proceed  to  Am 

proof. 

Supposing  that  the  "  author  of  the  work  before  ut,"  as  tfaa 
KeViewcrhfli  it,  had  not  known  better  than  to  assert  that  die 
'<  cleavage  planes  of  different  inditidnals  of  the  same  spedaa 
meet  ia  some  cases  under  angles  of  difierent  values;"  tiic 
tleviewer  wgbthimBelf  to  have  Known  enough  of  the  sobjectto 
hsve  enabled  him  to  contradict  the  assertion,  and  to  set  tha 
author  and  his  own  readers  right,  instead  of  building  upon  so 
unfounded  a  position,  as  the  Reviewer  has  done,  a  sort  of  battery 
agwnat  "crystallogmphical indications;"  which,  indeed,  as  th« 
case  standi,  is  a  veiy  harmless  one.    But  the  Reriewer  could 
not  have  been  aware  of  the  fact,  that  the  planes  of  cleavage  et 
different  individuals  of  the  same  species  do  altoayi  meet  at  tkt 
tame  angles,  if  the  cleavages  and  the  selection  of  the  minerals 
be  made  with  ^per  care ;  and  I  cannot  refrain  ftom  advising 
bin^  U)  convince  himself  of  this  fkct,  by  beginning  with  calca- 
reous spar,  sulphate  of  barytes,  or  any  other  of  the  several  mine- 
rals which  are  commonly  chosen  for  the  first  attenipts  of  the  tyro 
in  this  important  and  mteresting  department  of  the  science. 
Let  him  give  only  an  hour  or  two  to  cleavage  and  the  reflective 
goniometer,  and  he  will  not  fail  to  convince  himself  that  if  I 
had  said  what  he  attributes  to  me,  I  should  have  mia-stated  a 
fact ;  but  as  he  most  be  unacquainted  with  that  well-knoini 
fact,  I  think  it  is  sufficiently  apparent  that  be  must  be  deficient 
in  uie  first  requisite — a  knowledge  of  the  subject  j  that  it,  of 
mineral)^. 
The  existence  of  the  second  and  third  requisites  maybediscnsB* 
.  edtt^ther.  The  place  in  which  I  have  mentioned  an  occasional 
variation  of  40  minutes  in  angles  obtained  by  the  reflective  gonio- 
meter, and  I  believe  the  only  place,  is  in  the  second  page  of  the 
advertisement  to  the  third  edition.    Now  if  the  Reviewer  had 
given  a  reasonable  attention  to  die  former  part  of  the  paragrapb 
in  which  that  observation  occurs,  he  would  have  found  out  that 
I  was  speaking  of  the  natural  planes,  not  the  cleavage  planet  of 
Crystals.    My  words  are,  "  the  measurements  of  the  oiystallina 
forms,  and  especially  of  the  secondaiy  planes,  are  not  precisely 
exact,  do  not  on  bII  occasions  relatively  agree. — It  has  been 
ascertained  by  a  comparison  of  the  measurements  taken  from 
similar  and  brilliant  p/ann  of  di0'erent  erystt^,"  \i!aio  planas  of 
Crys^Is  can  be  no  other  ,than  their  natural  planes]  "  that,  owing 
to  some  nof  urttl  inequali^  of  surface,  the  same  preciteang^is 
rarely  obtained— that  the  hmit  of  error  is  considerably  Within 
one  degree— that  it  rarely  exceeds  40  minutes,  and  that  it  ia 
frequently  confined  to  a  minute  or  two."    And  if  the  Reviewar 
had  read  a  few  more  lines  of  the  same  par^raph,  he  would  have 
been  coaTtRced,  even  if  tb«  abon  quoted  wotoi  had  voi  wmd 
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to  convince  him,  that  tkt  ezceptiona  rdated  sde^f  to  iMmnU 
planei ;  for  he  would  have  parewTed  that  I  Imre  Mid,  "  Th* 
meainrementx  obtained  Itom  pkmtt  produced  bjf  ekawagef  may 
be  considered  at  approximatine  the  truth  much  more  neailyi 
than  those  taken  bv  means  of  w  mttttrai  planes."  And  If  th« 
Rcnewer  had  cooaescended  to  |>eniae  page  xxix  of  Uie  Intro* 
daotion,  he  would  hare  found  this  remark ;  "  But  tf  we  cUave  a 
cryttal,  csrbonate  of  lime  for  instance,  if  it  be  pore  and  transp»> 
rent,  we  shall  find,  by  the  help  of  the  reflective  goniometer,  that 
the  planes  of  the  primary  nucleus  which  will  be  extracted,  metf 
tHvariably  under  angles  of  106*  5'  and  74°  55'."  The  carboaab} 
of  lime  is  here  quoted  as  an  instance,  that  if  we  citave  a  crj/it*t 
[of  any  substance  which  is  pure]  the  planes  of  oieavage  will 
meet  under  constant  angles. 

I  am  now  content  to  leave  the  reader  and  the  Reviewer  him* 
self  to  judge  whether  he  possesBes  or  not  the  second  and  third 
requisites  (or  his  office.  I  wish,  however,  Aat  be  may  be  dis> 
posed  to  take  these  hints  for  his  future  government,  and  bdUeve 
the  feet,  that  personal  feeling  is  concerned  In  them  only  in  so 
far  as  belongs  to  the  regret  necessarily  accompanying  a  mia- 
statement  of  one's  own  words.  It  is  for  tbe  credit  and  BtUi^  of 
cleavage  and  the  goniometer  prlnciptdly, .  that  i  am  iaduced 
thus  publidy  to  expose  the  lallacies  of.  a.  Keviawar  whose 
dicta  on  mmeralogical  systems  ought  to  he  reoei-Ted  with 
caution,  since  he  has  attributed  to  an  author  ftQ  enor  tf  his 
own,  and  which  if  he  had  nnderstood  the  science  (he  twut  excuse 
me)  could  not  have  been  written. 

It  might  not,  perhaps,  be  very  difficult  to  point  oat  some 
itWMjoracies  (to  speak  gently)  in  the  Reviewtr'a  raviaw  of  the 
SyataiDS ;  but  with  these  I  da  not  meddle.  In  Una  21,  p.  4^1, 
there  is,  however,  one  error  that  must  be  noted  for  the  ban^t  (» 
the  Reviewer's  reader.  For  brimttone  read  limettone.  Iliis 
error  is  somewhat  odd,  considering  the  locality  of  its  origin^  and 
nuat  b*  asoribed  to  the  printer,  or  rather  one  would  tbioK,  to  tlie 
"  printar'a  doviU" 


Articuc  XII. 

On  tkt  CrvtialUiie  Form  of  ArtiJUUd  Saltt. 
By  H.J. Brooke,  &q.I^. 

Hydrate  of  Strontim^ ... 
From  the  measurement  and  cleavage  of  som^  bttstals  of  thia 
substance  received  from  tbe  laboratory  of  the  Royal  Institution, 
I  find  its  piimary  form  to  be  a  right  square  prism. .  Tite  cleavage 
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panllel  to  P  U  very  aasy,  and  the  plai 
brigbt;  that  iMnllel  to  M  ind  M'  la  li 
detenjuned,  tuthoneh  BufBciently  apparei 


lesB 
uthoogh  BufBciently  apparent. 

P  on  M,  or  M' 90**  0' 

Ponc.orc' 137  4B 

MonM' 90  0 

MODC ._. 132  12 

Acetate  of  StTontia. 
TTifi  crystaU  I  have  obtained  of  this  salt  from  a  solution  of  the 
carbonate  in  acetic  acid  are  very  small,  with  rather  imperfect 
planes,  and  have  not  afforded  distittct  cleavages  parallel  to  any 
df  these.     There  is,  however,  an  appearance  of  cleavage  parallel 
to   the  plane  M   of  the    annexed    figure. 
From  the  general  character  of  the  cryBtals 
and  from  measurement,    a    right  oblique- 
angled  pritm  may  be  regarded  as  their  pri- 
mary form.    The  crystals  are  very  efflores- 
cent. 


M  on  T 96" 

Mood. 107 

Mon/. K9 

Mone 163 

Ton« 122 

rfon*? ,.  124 


IC 
33 
20 
12 
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1  crystals  are 


aitrate  of  Strotttia. — Anhydrous. 
The  {Mimary  fonn  is  a  re^lar  octahedron.    The  crysttds  gene- 
rally Teaembting  those  of  mtrate  of  lead,  given  in  the  number  of 
the  Aim^  for  January  last. 

Hydrous. 
A  very  efflpreacent  salt,  and  not  affording  any  distinct  cleav-. 
age  that  I  have  been  enabled  to  discover.     We  may  asaome  an 
ooUque  rhombic  prism  as  its  primary  form.    The  crystals   ai 
sometimes    considerably    lengthened,   and 
presenj;  only  those  planes  which  are  marked 
as  the  primary. 

PonM,orM' 103='  40' 

P  on  t,  or  t' Ill  6 

Pone. ; 131  47. 

MonM'...:...*.....  '66  20 

MoqA 146  50 

Moni 150  10 

.     ioni' 126  0 
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Article  Xill. 

■Analmit  of  the  Nitrates  of  Strontia,  described  in  the  preceding 
Paper.   "By  »fc.  J.  T.  Cooper. 

(To  the  £ditor  of  the  Amah  of  Philotophy.) 

DEAR  SIR,  ■ JVor^  SO,  1S«4. 

At  the  request  of  Mr,  Brooke,  who  observed  the  difierence 
in  the  prtmary  forms  of  the  crystals  of  this  salt,  1  have  under- 
taken Its  analysis,  and  for  this  purpose  I  exposed  50  grains  of 
tiie  prismatic  variety  to  a  heat  of  240°  Fahr.  for  a  considerable 
time  until  it  ceased  to  lose  weight ;  the  quantity  of  water  lost 
was  13-9  grains,  leaving  36-1  of  dry  nitrate;  the  dry  nitrate  was 
then  dissolved,  and  solution  of  carbonate  of  potash  added  (of 
known  strength)  until  it  ceased  to  precipitate  carbonate  of  stron- 
tia; it  required  a  quantity  of  the  solution  equal  to  23*8  of 
dry  carbonate  of  potash  ;  the  fluid  portion  now  showed  no  trace 
of  the  alkali,  or  toe  earth.  The  carbonate  of  strontia,  when  dry, 
weighed  26*7,  and  the  fluid  portion  evaporated  to  dryness  left 
34-7  of  nitrate  of  potash. 

From  the  above,  it  is  evident  the  composition  of  prismatic 
nitrate  of  strontia  is  in  50  grains 

Acid 18-4  or  in  100  36-8 

Base 17-7  36-4 

Water 13-9  27-8 

50-0  100-0 

This  differs  considerality  from  Kirwan  who,  appears  to  be  the 
only  chemist  who  has  examined  this  variety :  he  states  the  com- 
position of  it  as, 

Acid 31-07 

Base 36-21 

Water 32-72 

The  difference  in  the  qoantity  of  water  may  be  in  a  great 
measure  accounted  for  by  his  not  selecting  perfecUy  formed 
crystals  for  his  experimenU  ;  but  bow  the  variation  in  the  pro- 
portions of  the  acid  and  ba^e  could  arise  is  much  more  difficult 
to  acoDuot  for.  The  crystals  employed  by  me  were  selected  by 
Mr.  Brooke  for  the  purpose. 

I  also  obtained  from  Mr.  Brooke  some  well-formed  crystals  of 
the  octahedral  variety,  and  having  weighed  14-84  grains,  I  sub- 
jected them  as  before  to  heat  for  a  oonaiderable  time ;  the  loss 
amounted  to  -07  :  they  were  aflerwards  heated  to  a  much  higher 
temperature,' but  not  sufficient  to  decompose  the  salt,  when  a 
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further  loss  of  -02  occurred ;  but  this  loss  was  recovered  after 
the  salt  bad  stood  a  few  minutes  exposed  to  the  air.  The  crys- 
tals did  not  in  the  least  lose  their  transpareacy  ;  they  were  then 
dissolved,  and  solution  of  carbonate  of  potash,  equivalent  to 
9-6£  of  dry  carbonate,  was  added ;  the  fluid  portion  was  than 
examined  for  alkali  and  earth,  but  thowed  no  traces  of  either ; 
the  carbonate  of  strontian,  wlieu  dry,  weighed  10*3,  and  the 
nitrate  of  potash  14*23 :  its  composition,  therefore,  is :  ' 

Add 7-56  or  in  100  60«l 

Base 7-22  49*08 


The  small  lost  of  water,  amounting  only  to  W,  cannot  be  con- 
udered  otherwise  than  interposed  water,  and  not  in  any  way 
nitached  to  the  formation  of  the  crystal:  the  composition  of 
these  salts  may  be  considered  as  similar,  excepting  that  tbe 
octahedral  variety  contains  no  water  of  cryatailization,  and  the 
prismatic  Tariety  27-8  per  cent. 


Article  XIV. 


On  a  Submarine  Forest  in  the  IHth  of  Tay,  with  Obtervalions  on 
the  Formation  of  Submarine  Foreatt  m  General.  By  John 
Fleming,  DD.  HIS.  Edin.* 

The  title  which  I  have  given  to  this  paper,  is,  perhaps,  faulty, 
and  apt  to  lead  the  imagination  to  expect  a  description  of  the 
various  forms  of  those  sea-weeds  which  clothe  the  channel  of  the 
deep  ;— the  arrangement  of  the  species,  as  depending  on  the  soil 
and  depth  of  water,  the  food  which  tbey  yield  to  the  various 
creatures  that  browse  upon  them,  and  the  protection  they  afford 
to  such  as  take  refuge  among  their  leaves  and  branches.  Very 
different,  however,  is  the  scene  which  X  propose  to  describe,  it 
being  a  bed  of  peat-moss,  covered  by  the  sea  at  every  full  tide, 
but  indicating,  by  the  appearances  which  it  exhibits,  that  its 
present  low  level  is  different  from  its  original  position.  In  other 
words,  it  is  a  geological  phenomenon,  occurring  in  the  Frith  of 
Tay,  similar  'to  the  one  observed  on  the  Lincolnshire  coast, 
which,  in  1796,  was  examined  by  the  late  Sir  Joseph  Banks  and 
Dr.  Joseph  Correa  de  Serra,  and  described  by  the  latter  in  the 
Transactions  of  the  Royal  Society  of  London  for  1799,  p.  145, 
tinder  the  title,  "  On  a  Submarine  Forest,  on  the  East  Coast  of 
England."    I  venture  to  prefix  the  same  title  to  this  paper, 

■  ftimtlt«TritiMcti(m(of6eKi7al8ocId;tf£diiiba>:gh,Tdili.P*rtn, 
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wfaidi  I  BOtr  ofitr  to  the  couidefatioa  of  tha  Rofal  Sdcietr  of 
EdiabuEg^,  aware  of  iU  impropriety,  bat  uig«d  by  the  wiah  to 
ooDoect  Binilar  pbenomena  by  tbe  common  tsniu  employed  in 
their  detcliption. 

Ilie  bed  of  peat  to  be  deioribed,  wd  now  digmfi^i  by  the 
title  of  a  Submarine  Forat,  oocun  cm  tbe  eoutb  baak  of  tbe 
Frith  of  Tay,  and  baa  been  obacrfad  in  detached  nortioQa  tm  the 
weat  aide  of  Fliilt  Beach,  to  tbe  extant  of  neiriy  utme  tnilea,  and 
on  the  east  side,  upwards  of  seven  miles.  At  thii  particular 
plactt»  to  which  the  following  DbaerralMUH  chiefly  a{^lyt  it  rtBts 
vpoD  abed  of  clay  of  anfcnown  depth.  Thia  clay  »  <^b  grey 
colour,  much  mixed  with  mica,  !uul  in  aoma  {riacea  with  grains 
of  qaajtz>  and  roaemblea  the  earse  groood  on  tbe  opposite  ude 
vi  the  FriUi,  or  the  eontcnta  of  the  aand'banka  which  obstruct 
its  channel.  The  upper  portion  of  this  clay  has  been  penetrated 
by  numerous  roots,  which  an  now  changed  into  put,  and  some 

'  or  HMm  eren  into  iron  pyrites.  The  aurface  of  tnia  bed  is  hori- 
UHitalf  and  situate  neany  on  a  lerel  with  low  watar«mark.  In 
this  reapact,  bowerer,  it  raiica  a  little  in  different  placaa.  The 
pcaUbed  occurs  immediately  above  this  slay.  It  consists  of  tbe 
m—ilis  of  the  leaves,  atans,  and  roots,  of  Tarions  common 
pliBts,  of  tbe  natural  orders  Equiaetacen,  Oraminesa,  and  Cype- 
ncee,  mixed  with  roots,  leaves,  and  branches  of  birch,  luzel, 
and  probably  alao  alder.  Haul  nut^  destitute  of  kernel,  are  of 
fie<]uent  occurrence.  AH  these  vegetable  remains  are  much 
depressed  or  flutoned,  where  they  occur  in  a  boriionta)  positioa, 
but,  where  vertiad,  tbcy  retain  their  oimnal  rounded  form. 
The  peat  can.  be  eauty  separated  into  thm  layers,  the  snr^ce  of 
each  covered  with  leaves.  The  lowest  portion  of  this  pest  is  of 
a  browtwr  colour  than  the  superior  layers ;  the  teiture  likewise 
is  more  compact,  and  the  vegetable  remaini  more  obbterated. 
Tbe  peat  contains  a  ^ood  deal  of  earthy  mMter. 

The  surface  of  this  bed  of  peat  is  nowhere  (that  1  have 
detected)  covered  by  any  alluvial  stratum,  nor  does  it  occur  si  a 
btgher  level  than  tour  or  five  feet  below  high  w^er-mark. 
Towards  the  shore  it  seems  to  be  cut  off  by  tbe  old  red  alluvial 
cl^,  on  which  the  newer  grey,  or  carie  clay  also  rests. 

Tbe  only  circamstance  of  much  interest,  in  reference  to  this 
peat-bed,  remains  to  be  stated.  Upon  its  surface  may  be 
perceived  the  stumps  of  trees,  with  the  roots  attached,  and 
evidently  occupying  the  poaiUon  in  which  they  formerly  grew ; 
as  the  roots  are  observed  to  spread,  subdivide,  and  penetrate  the 
bed  in  their  uaaal  natural  manner.  I  bare  counted  at  one  time, 
after  a  Aivourable  tide  had  cleared  away  ^  silt  and  gravel  ftom 
the  surface,  upwards  c^  a  score  of  these  roots,  situate  at  unequal 
distances  from  one  another,  but  all,  by  the  position  and  arrange- 

'  meiit  of  their  roots,  demoostratitig^  that  such  bad  been,  wliile 
growing,  their  original  situation.    To  prevsnt  any  suspicion  from 

:   wislDg,  that  I  may  have  been  deceived  oti  thisjnibjQcl;,  I  may 
u  2 
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■tate>  that  the  scene,  titoate  bat  a  few  hundred  yards  from  my 
dweliiDg,  baa  been  examined  repeatedly,  and  under  diff«%nt 
circumstancea,  and  sereral  friends  who  have  visited  the  spot, 
have  appeared  satisfied  of  the  accuracy  of  my  conclusionB.  I 
may  mention  the  names  of  two  of  these,  Mr^  NeiU  and  Mr.  Bald, 
both  members  of  this  Society,  and  well  qnalified,  by  habits  of 
observation,  to  form  a  correct  opinion  on  the  sabject.  Many 
of  these  tranka  and  roots  occur  from  eight  to  ten  feet  below  higk 
mter^mark. 

If  we  aasame,  therefore,  that  the  roots  of  dtese  trees  are  in 
their  natural  position,  with  respect  to  the^bed  which  now  sup- 
ports tliem;  are  we  warranted  to  conclude  that  they  grew  on  a 
sur&ce  ten  feet  lower  than  ths  high  water-marfc,  but  before  that 
surlace  was  exposed  to  the  ptiricSical  innndations  of  the  tide? 
Every  cavity,  in  this  cUmate,  situate  at  slower  level  than  that  of 
the  seaj  is  invariably  filled  with  water,  and  in  a  condition  hostile 
to  the  growth  of  trees,  until  its'  surface  has  been  elevated,  by  the 
washing  in  of  mud,  or  the  growth  of  peat,  to  apo^ition  at  Irast 
equal  to  the  ordinary  rise  of  the  tide.  Since  these  trees  could 
not,  therefore,. have  grown  in  an  inland  valiey  so  far  below  the 
rise  of  the  tide,  even  where  the  sea  was  excluded,  we  miwt  draw 
the  conclusion  that  the  sur&ce  on  which  these  trees  grew,  was^ 
at  the  period  of  their  growth,  at  least  ten  feet  higher,  m  relatioa 
to  the  sea,  than  at  present ;  and  to  account  for  this  remarkable 
chaise,  we  must  adopt  one  of  the  following  suppositions : — 
Either  that  the  sea  has  risen  ten  feet,  and  overflowed  that  sur- 
face which  was  formerly  beyond  its  reach ;  or,  that  the  ground 
'auppbrting  these  trees  has  sunk  to  the  same  extent. 

The  first  of  these  suppositions,  viz.  a  permanent  rising  of  the 
sea,  has  not  been  resorted  to  by  any  of  those  writers  whom  we 
have  bad  an  opportunity  of  consulting.  Indeed  it  is  contrary  to 
those  known  laws  which  regulate  the  movements  of  the  ocean, 
and  receives  no  support  from  any  circumstances  which  have 
been  observed  on  the  maritime  shores  of  this  country. 

If,  then,  we  abandon  the  idea  that  the  sea  has  gained  an 
elevation  of  its  level,  and  adopt  the  other  supposition,  viz.  that 
tiie  peatrbed  has  sunk,  so  as  now  to  be  ten  feet  lower  than  when 
the  trees  grew  upon  its  surlace,  we  advance  a  step  nearer  the 
object  at  which  we  aim.  It  still  remains,  however,  to  be  deter- 
mined, what  those  causes  were,  which  operated  in  depressing 
the  surface  of  this  bed,  and  enabiing  the  waves  to  pass  over  that 
soil  which  was  formerly  so  much  beyond  their  ionueace,  as  to 
be  fit  for  the  support  of  the  hazel  and  the  birch  tree. 

.The  first  metnod  of.explaining  the  phenomenon  likely  to  pre- 
sent itself,  especially  where  the  bed  is  limited  in  extent,  is  by 
supposine  that  the  substratum,  having  lost  its  adhesion  to  the 
bed  on  which  it  rested,  by  the  percolation  of  water,  and  the 
exposure  of  the  side  next  the  seu,  moved  down  an  inclined 
plane  into  deep  water,  carrying  along  with,  it  tfaii  upper  layer 
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of  vegetable  matter,  and  the  treea  gitming  upoa  its  surfaccf. 
Siich  occurrences  have  taken  place  in  several  inland  bogs,  both 
in  Scotland  and  Ireland,  which  have  moved  out  of  their  posi- 
tioDB  to  a  lower  IcveL  The  extent,  however,  of  this  bed,  and 
the  horizontality  of  its  layers,  prevent  us  from  considering  iU 
present  depressed  position  as  having  been  produced  1^  any 
sliding  of  tliis  kind. '  Neither  hath  it  arisen  irom  the  weahing 
away  of  the  soft  matter  on  which  the  bed  BDpporting  the  trees 
rested,  for  the  clay  still  remains,  and  at  the  tine  of  junction  iB 
much  incorporated  with  the  peat. 

This  washing  away'ijf  the  subsoil,  however,  has  been  resorted 
tu  by  Mr.  Watt  of  Skail,  to  explain  the  conditions  of  a  sub- 
.manne  forest  on  the  west  coast  of  Orkney. .  It  occurred  to  him 
"  that  this  bed  of  moss  and  trees  has  arrived  at  its  present  level 
<so  as  to  be  covered,  during  the  flood-tide,  to  the  depth  of  at 
least  fifteen  feet  of  water),  in  consequence  of  the  removal  of  a 
bank  of  earth,  at  least  eighteen  feet  deep,  which  has  been 
washed  gradually  away,  by  the  water: of  the  Loch  of  Skull 
oozing  along  the  rocks  upon  which  it  rested,  and  upon  which 
the  masB  of  leaves  now  rests,  held  together  by  the  fibres  of  the 
roots  of  the  trees."  See  Edinb.  Phil,  Jour.,  vol.  iii.  p.  101.. 
This  explanation,  however,  is  liable  to  very  strong  objections. 
It  is  not  probable,  that,  on  the  stormy  coast  of  the  west  side 
of  Orkney,  where  the  rocks  themselves  yield  to  the  fury  of  the 
waves,  and  where  the  top  of  erery  cliff  is  a  heap  of  ruins,  a 
mass  of  earth,  eighteen  ^et  in  thickness,  would  oe  permitted 
to  remain,  until  washed  away  by  the  alow  force  of  percolating 
fresh  water,  or  that  a  continuous  bed  of  peat,  of  nearly  an  acre 
in  extent,  would  be  spared  from  destruction,  andsu^redto 
settle  peacefully,  in  the  Bay  of  Skaill,  so  as  to  be  covered  at 
flood-tide  with  fifteen  feet  of  water. 

If  we  have  no  reason  to  believe  that  this  Tay-bed  was  trans- 
ported to  its  present  situation,  in  what  manner  has  it  reached 
its  present  level  ?  Two  solutions  of  this  curious  question  have 
been  offered,  as  connected  with  similar  occurrences,  by  eminent 
individuals.  Dr.  Borlase,  Dr.  J.  Coirea  de  Serra,  and  Professor 
Plwfair. 

Dr.  Boriase,  who,  in  1757,  observed  a  submarine  forest  at 
Mount's  Bay,  Comwal),  covered  at  full  tide  with  twelve  feet 
of  water,  considered  the  depression  of  the  bed,  which  supported 
the  trees,  and  still  contained  their  roots  in  titu,  as  having 
arisen  from  subsidence  of  the  ground,  produced  by  earth- 
quakes, or,  to  state  it  in  his  own  words,  "  that  there  has  been 
a  subsidence  of  the  sea-shOre  hereabouts,  is  hinted  in  my 
letter  to  you,  p.  92 ;  and  the  different  levels  and  tendencies 
which  we  observed  in  the  positions  of  the  trees  we  found, 
afford  UB  some  material  inferences  as  to  the  degree  and  ine- 
.<lualitieB.of  such  Bubsidences  in  general ;  as  the  age  in  whidi 
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.tfau  f  nbiideoce  h^tpened  (mtr  1000  yean  liiwe  at  kut).  mty 
convince  tu,  that  when  eaitbquakes  happen,  it  is  well  for  the 
countrr  that  tbcy  an  attended  with  subudescea ;  for  then  tlw 

Souna  settles,  and  the  inflannsable  matter,  which  ocoauooed 
e  earthqualu,  haa  no  longer  room  to  spread,  unite  and  recruit 
ita  forcea,  bo  ai  to  create  freqnent  and  aubaequent  eartbquakea ; 
whereas,  where  there  are  earthqoakea  without  proportional 
subaideoeeB,  there  the  cavenu  ana  ducts  under  ground  remaia> 
ing  open  and  unchoaked,  the  same  caaae  which  occaaioned 
the  Bi^t  has  room  to  revive,  and  renew  ita  straggles,  and  to 
repeat  its  desolations  and  terrors ;  which  is  most  probably  the 
case  of  Lisbon."     Phil.  Trans.  1757,  p.  52. 

The  views  of  Dr.  Borlaae,  in  reference  to  this  depression  of 
the  ground,  in  consequence  of  earthquakes,  was  evidently  in- 
fluenced hy  the  curious  observationa  which  he  had  formerly 
made  on  the  subsidence  of  some  places  at  the  Scilly  Idandi, 
as  stated,  Phil.  Trans,  vol.  xlviii,  p,  62 ;  and  other  observers 
may  be  led  to  form  the  same  opitiion,  especiaihr  if  the  singular 
sinking  of  the  cliff  at  Folkstone,  about  forty  feet,  even  in  the 
absence  of  an  earthquake,  be  taken  in  coniideration.  See 
Phil.TranB.  1786,  p.220. 

Dr.  Correa  de  Serra  also  ucribes  the  depressed  position  of 
the  submarine  forest  of  Lincoloshira  to  the  force  of  subsidencet 
aided  by  the  sudden  action  of  earthquakes.  '*  There  is  a  force 
of  sabiidence  (he  says)  (particularly  in  soft  eround),  which, 
being  a  natural  consequence  of  gravity,  slowly,  though  per>- 
petually  operating,  has  its  action  sometimes  quickened  and 
rendered  sudden  by  extraneoua  causes,  for  instance,  by  earth- 
quakes." "  This  force  of  subsidence,  suddenly  acting  by  means 
ot  some  earUiquake,  seems  to  me  the  most  probaUe  cause  to 
which  the  actual  Bubmarine  situation  of  the  forest  we  are  speak- 
ing of  may  be  ascribed.  It  affords  a  simple  easy  explanation 
of  the  matter ;  its  probability  is  supported  by  numberlesg  in- 
atancea  of  similar  events."     Fhil.  Trans.  1799. 

Professor  Playfoir,  when  contemplating  the  phenomena  of 
the  Lincolnshire  submarine  forest,  rejected  the  explanation 
offered  by  IXr.  Correa  de  Serra,  and  availed  himself  of  sonw  of 
the  peculiar  assumptions  of  the  HuUooian  Theory  of  Ehe  Euth. 
"  The  subsidence  (he  says)  however,  is  not  here  understood 
to  arise  from  the  mere  yielding  of  some  of  the  strata  imme- 
diately ttndameatb,  but  is  conceived  to  be  a  part  of  that  geolo- 
gical system  of  alternate  depression  and  elevation  of  the  surface, 
which  probaUy  extends  to  the  whole  mineral  kingdom.  To 
reconcile  all  toe  di^ront  iacts,  I  should  be  tempted  to  think, 
tbat  the  forest  which  once  covered  Lincolnshire,  was  inunarsed 
under  the  sea  by  the  subeidence  of  the  land  to  a  great  depth, 
and  at  a  period  oonsiderably  remote  ;  that  when  so  inanerMd. 
it  waa  covered  orar  with,  the  bed  of  day  which  now  lies  q^ 
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H,  hj  deposition  from  the  sea,  and  the  whing  down  of  earth 
fit>m  the  land ;  that  it  has  emerged  from  this  great  depth  till  a 
part  of  it  has  become  dry  land ;  bnt  that  it  is  now  ainking 
again,  if  the  tradition  of  the  country  deierves  any  credit  t  that 
the  pert  of  it  in  the  Bea  Ja  deeper  under  water  at  present  than 
it  was  a  few  years  ago."  lUnstrationi  of  ^e  Hnttonian  Theory, 
p.  4d3. 

A  cftreiii)  examinatioD  of  these  conjectures,  which  had  been 
offered  to  account  for  the  phenomena  of  Bubmarine  foreBts,  soon 
convinced  me  that  the  subject  was  still  imperfectly  underetood. 
Under  this  impression,  I  endeavoured  to  become  posBessed  of 
all  the  conditione  of  the  problem,  and  now  venture  to  offer  a 
solution.  The  opinion  which  I  have  been  led  to  form  has  been 
entertained  for  some  years,  end  stated  to  several  friends,  with- 
ont  an  objection  having  presented  itself. 

If  we  suppose  a  lake  situate  near  the  sea-Bhore,  and  having 
its  outlet  elevated  a  few  feet  above  the  rise  of  the  tide,  we 
have  the  first  condition  requisite  for  tite  production  of  a  sub- 
marine forest. 

if  wo  now  suppose,  that,  by  means  of  mud  carried  in  by 
rivulets,  and  the  growth  of  aquatic  plants,  this  lake  hsn  become 
a  marsh,  and  a  stratum  of  vegetable  matter  formed  on  the 
surface,  of  sufficient  deoBity  to  support  trees,  we  arrive  at  the 
second  condition  which  is  requisite.  This  state  of  a  marefa, 
formerly  a  lake,  is  of  common  occurrence,  more  especially 
where  the  surrounding  grounds  are  high,  and  covered  with  soil, 
for  in  this  case  the  rain  washes  down  earthy  particles,  and,  by 
spreading  them  on  the  grassy  surface,  renders  it  a  more  suitable 
•oil  for  the  growth  of  trees. 

In  this  second  condition,  all  the  strata  below  the  outlet  of 
the  marsh  are  kept  constantly  wet,  or  in  a  semifluid  state.  The 
force  of  ordinary  subsidence,  aided  by  occasional  earthquakes, 
may  render  the  whole  tolerably  compact  j  yet  the  quantity  of 
wat«T  necessarily  present,  will  prevent  any  thing  Uke  the  degree 
of  condensation  of  ordinary  alluvial  land  or  soil  from  taking 
place. 

Suppo8%a  marsh  in  this  condition  to  have  the  level  of  its 
outlet  lowered,  or  rather,  to  have  its  seaward  barrier  removed 
(an  occurrence  which  many  circumBtances  induce  us  to  believe 
to  have  happened  frequently  both  on  the  east  and  west  coasts 
of  this  country,  where  submarine  forests  are  not  of  rare  occur- 
rence), what  consequences  would  follow  ?  The  extremities  of 
the  strata  now  exposed  to  the  sea,  would  at  every  ebb-tide  be 
left  dry,  to  a  depth  equal  to  the  fall  of  the  tide.  Much  water, 
fbrmeny  prevented  from  escaping  by  the  altitude  of  the  outlet, 
would  now  ooze  out  from  the  moist  beds,  and  the  subsiding 
force  would  act  more  powerfully  in  the  absence  of  the  water 
which  fi)l«d  every  pore.    All  the  strata  above  low  water-mark 
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would  thvs  coUapae,  aed  the  suiiace  of  the  owrab,  inBtead  of 
Eemaining  at  its  original  height,  would  sink  below  lite  level  of 
the  Hea.  But  the  escape  of  die  water  from  the  strata  would 
Dot,  in  such  circumstances,  be  .confined  to  tbe  beds  situate 
above  tbe  low  water-line.  Even  those  occupving  a  p(»ition 
considerably  lower,  would  be  influenced  by  tne  change ;  for 
the  water  even  in  such  would  be  squeezed  out,  in  consequence 
of  the  preraute  of  all  the  matter  of  tbe  strata  above  tbe  low 
water<mark,  exerted  during  every  ebb,  in  tbe  expulsion  of  the 
water  at  the  lowest  level,  thus  permitting  the  subsidence  of  tbe 
strata  to  take  place  even  to  the  lowest  beds  of  the  morass. 

In  consequence  of  this  drainage,  produced  by  the  ebbing  of 
the  tide  on  those  marsheb,  the  original  barriers  of  which  have 
been  destroyed,  there  is  no  difficulty  in  accounting  for  the  de- 
pression of  the  surface  of  a  marsh  many  feet  lower  than  its 
original  level,  nor  in  explaining  the  fact  that  Neptune  now. tri- 
umphs where  Sylvanus  reigned,  and  that  the  spnghtly  Ifereids 
now  occupy  the  dwellings  of  their  sister  Naids. 

The  same  explanation,  now  offered  to  account  for  tbe  sab" 
marine  forest  of  the  Tay,  seems  eqiully  applicable  to  those  of 
Mount's  Bay,  Lincolnshire,  and  Orkney.  It  is  warranted  by 
the  effects  which  we  have  observed  to  nave  taken  place  in  dif- 
f«»%nt  districts  of  Scotland,  from  the  artificial  drainage  of 
marshes  which  had  formerly  been  lakes,  and  which  were  in  a 
condition  of  surface  fit  for  the  growth  both  of  willows  and 
alders.  In  some  cases,  where  the  outlet  of  the  marsh  baa  been 
lowered  perhaps  ten  feet,  and  a  ditch  at  this  new  level  opened  . 
through  the  middle  of  the  ground,  an  expectation  has  been 
formed  that  the  original  suitace  would  be  drained  of  all  its 
moisture,  and  brought  into  an  arable  condition.  A  season, 
however,  has  scarcely  elapsed,  before  this  deep  ditch  has  be- 
come shallow,  not  by  the  silting  up  of  tbe  bottom,  but  by  the 
subsidence  of  the  neighbouring  matter,  in  consequence  of  the 
abstraction  of  the  water;  and  the  ground  which  was  expected 
to  become  fit  for  yielding  crops  of  grain,  has  returned  to  a 
condition  better  suited  to  the  growth  of  rushes.  No  provision 
ID  these  cases  had  been  made  lor  the  effect  of  subsidence. 

Before  concluding  this  paper,  I  may  take  notice  of  a  few 
facts  which  seem  to  have  some  interest  in  a  geological  poiDt 
of  view. 

I.  One  effect  of  the  subsidence  to  which  I  have  here  alluded, 
is  the  complanation  of  all  the  vegetable  remains  which  occur 
in  a  horizontal  position,  or  parallel  with  the  surface  of  the  bed 
pf  peat ;  while  those  situate  vertically  retain  their  cylindrical 
shape.  The  vegetable  remains,  so  common  in  the  strata  accom- 
panying coal  in  this  country,  exhibit  the  same  appearances  in 
simUar  circumstances,  ana  lead  to  the  conclusion,  that  the 
matter  of  tbe  strata,  at  the  period  of  deposition,  was  in  such  a 
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condition  as  to  admit  of  the  meclianical  effects  of  snbtidflnce 
taking  place. 

2.  In  the  examination  of  the  vegetable  remains  in  this  bed 
of  peat,  and  of  others  which'  have  btoa  investigated,  I  have 
been  led  to  conclude  (contrary  to  tbe  commonly  received  opi^ 
nioQ  * ),  that  many  of  the  supposed  stems  of  reeds  which  occur 
in  a  petrified  state,  are  in  lact  roots.  These  roots,  or  rather 
subterranean  stemB,  such  as  the  Amndo  colorata  and  phrag- 
mites,  Menyanthes  trifoliata,  and  many  other  marsh  plants 
exhibit,  frequently  occur  in  beds  of  peat,  in  a  dead  state,  abd 
exhibit  their  peculiar  characters,  when  but  few  traces  of  the 
stems  to  which  they  belonged  can  be  detected. 

3.  Several  changes  of  a  chemical  kind  have  already  taken 
phtce  in  this  stratum  of  peat.  The  fibrous  structure  of  much  of 
the  vegetable  matter  is  obliterated,  smalt  portions  of  the  reedsj 
and  even  of  the  wood,  are  so  changed  as  to  resemble  wood- 
coal  ; — changes  these,  which  plainly  intimate,  that  a  process  is 
going  on,  by  which,  in  time,  that  which  is  now  peat  may  be- 
come coal.  In  the  crevices  of  some  portions  of  the  wood  t 
have  detected  thin  crusts  of  the  blue  phosphate  of  iron.  It  is 
rather  singular  to  have  found  some  of  the  roots  ia  the  soft  clay 
changed  into  iroa'pyrites.  This  change  has  chieBy  taken  plase 
in  the  bark,  and  in  such  cases  the  wood  and  pith  are  wanting. 
In  one  example,  however,  the  pith  remained,  and  had  likewise 
been  converted  into  pyrites.  In  many  cases  the  clay  is  full  of 
tubular  cavities,  the  remains  of  the  spaces  which  tbe  roots  or 
stems  of  plants  once  occupied.  The  walls  of  these  cavities  ars 
usually  ot  a  darker  colour,  and  firmer  texture,  than  the  sur- 
rounding matter,  and  have  evidently  undeigone  some  change, 
in  consequence  of  tbe  decomposition  of  the  vegetid)le  matter. 
In  some  cases,  the  epidermis  of  the  plant  remama,  in  contact 
with  the  surrounding  clay,  while  the  matter  of  the  interior  has 
disappeared.  Into  these  cavities  tiie  clayey  matter  enters 
slowly,  and  fills  the  mould  which  the  decomposition  of  the 
plant  has  prepared.  This  may  be  regarded  as  a  process  simitar 
to  the  one  which  has  taken  place  in  those  vegetable  petribc- 
tions  BO  <y)mmon  in  the  argillaceous  and  arenaceous  beda 
of  tbe  coal-formation,  in  which  slate-clay,  clay-ironstone  and  ^ 
sandstone,  are  exhibited  under  the  external  forms  of  plants. 

*  8m  PailninoD'i  Organic  Boiuliu,  toL  L  p.  400.  '.  .'',*: 
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Philopmhical  Tramactiont  of  the  Riymd  Society  of  London,  for 
•       18*^.    PMrtIL 

XXVI,  On  the  Apparent  Magnetism  of  Metallic  Titanium. 
ByWilliam  Hyde  Wollaston,  MD.  VPRS. 

This  brief  but  uitereBting  communication  is  as  follows : — 

"  In  an  accouatthat  I  lately  gave  ofthe  properties  of  metallic 
titanium,  which  is  printed  in  the  first  part  of  tne  volume  of  the 
Philosophical  Transactions  for  the  presentyear,*  there  is  an  over- 
sight, wluch  I  am  desirous  of  rectifying  as  soon  as  may  be.  I 
have  there  stated  that  the  cubic  crystaU  of  titanium,  when  first 
detached  from  the  iron-slag  where  they  are  iotmd,  were  all 
attracted  by  a  magnet,  hnt  that  when  they  had  been  freed  from 
all  particles  of  iron  adherent  to  them,  they  appeared  to  be  np 
looser  acted  upon  by' it. 

''Having  since  that  time  been  led  by  the  obserrations  of  AT. 
Peschier,  of  Geneva,  to  examine  this  question  more  accurately, 
I  find  tb^,  although  the  crystals  are  not  sufficiently  attractile  to 
be  whoHy  supported  by  the  magnet,  vet  when  a  crystal  is  sup- 

Sorted  by  a  fine  thread,  the  force  oi  attraction  is  sufficient  to 
raw  it  about  20°  from  the  perpendicular,  and  consequently  that 
the  force  of  attraction  is  etjua!  to  about  one-third  the  weight  of 
the  metal. 

"  When  a  pieca  of  soft  iron  of  about  the  same  size  was  made 
of  a  cubic  form  (weighing  half  a  grain),  the  attractive  force  of 
the  iron  to  the  same  magnet  was  found,  ia  succ^sive  trials,  to 
lift  from  eighty  to  ninety  times  its  weight  of  a  silver  chain 
adapted  to  this  inquiry. 

"  By  a  umilar  mode  of  trial,  I  found  that  cobalt  carried  from 
ftftr  to  sixty  times  its  weight  and  that  a  similar  quantity  of 
nickel  supported  from  twenty  ia  thirty  times  its  own  weight  by 
the  same  magnet. 

"From  the  above  comparison  of  the  magnetic  forces,  it  is 
evident  that  the  presence  of  about  l-250th  part  of  iron  as  an 
alloy  in.the  metallic  titanium,  would  be  sufficient  to  account  for 
this  j^Wer,  without  regarding  titanium  itself  as  a  magnetic 
metal;  and  its  origin  in  the  nudst  of  iron,  gives  every  reason  to 
suspect  that  it  would  be  contaminated  by  some  proportion  of 
that  metal. 

"  It  is,  however,  extremely  difficult  really  to  detect  the  pre- 
sence of  80  small  a  proportion  of  iron,  on  account  ofthe  hwh 
colour  of  the  precipitates  of  titanium.    For  though  it  may  be 

D„l,:.cbyG00Qlc 


1894.1  Pkitmphicat  DmMctitmfn  tS23,  Part  1%.  390 
Mijr  to  {tfodnce  ta  ^tpaannen  of  bhia  by  asing  a  pnudtta, 
which  tlnftdy  (KmtiuiH  mm,  tnd  is  conteqiwittly  beUar  adapted 
to  prove  the  abwEwe  of  iron  when  no  blaeocBs  sppran,  than  to 
'Mcertaio  ita  presence,  it  ia  by  no  maana  easy  to  (main  the  more 
indiapntabte  evidence  of  iron  by  infusion  of  ^alU.  It  ia  only  by 
repeated  evapotatioa  of  the  muriatiQ  aolutiooi  and  oostinnea 
expoenre  of  tne  residuum  to  the  temperature  of  boiliag  water, 
that  I  have  succeeded  in  separating  enoi^  of  the  titaninm  to 
allow  the  blackness  of  gallate  of  iron  to  appear,  when  lheeffl»< 
rescent  edges  ofthe  dried  salt  are  touched  with  infusion  of  galb. 

"  Although  the  quantity  thus  rendered  sensiUe  doM  not 
appear  in  proportion  sufficient  to  account  for  the  magDetia  ibirca 
ouserred,  there  seenu  siore  reason  to  atctibe  it  to  thia  impwity, 
than  to  suppose  titanium  possessed  of  that  pemhar  property  in 
a  degree  so  far  inferior  to  the  other  known  nsgoetie  ntatala." 

XaVII.  An  Account  of  the  Effect  of  Mercurial  Vaptmn  oq 
the  Crew  of  hit  Majesty's  Ship  Triumph,  in  the  Year  i810.  By 
WiUiam  Burnett,  MD.  one  ofthe  Medical Cotnmistiooeni  ofthe 
Navy,  formerly  Physician  and  Inspector  of  Hospitals  to  the 
Mediterranean  Fleet.  Communicated  by  Matthew  BaiOie,  KD. 
FRS. 

The  curious  fact*  to  which  this  paper  relates,  having  already 
been  detailed  by  Dr.  Paris  and  Mr.  FonbUnque,  in  their  "  M»< 
dical  Jurisprudence,"  vol.  ii.  p.  460,  and  the  paper  iteelf  having 
been  reprinted  in  a  contemporary  journal,  their  repetition  here 
is  uanecessary. 

XXVXII.  On  the  Astroaomical  SUJractioiu.  By  J.  Ivory, 
AM.  FRB. 

We  have  endeavoured,  in  the  {(lowing  part^rapha,  to  convey 
a  general  idea  ofthe  nature  and  contents  oflhisTcdaminonsand 
elaborate  communication,  neceasaiily  omitting  the  anthor't 
mathematical  details,  but  adopting,  for  the  most  part,  hia  own- 
words. 

It  was  known  to  the  ancient  astronomers  ^at  there  is  a  di& 
Terence  between  the  real  and  apparent  places  ofthe  stars,  aiisii^ 
from  the  refraction  of  light  in  its  passage  throi^h.  the  ataui' 
■phere.  Tycho  Brah^  was  the  first  who  attempted  to  free  hia 
ODtervations  from  the  e&ct  of  this  irregolanty.  Sutea  hit 
time  Uie  astronomical  refraotioa  has  become  more  end  mMa  an 
object  of  attention,  as  it  is  found  to  have  the  greatest  infliwDot 
on  the  delicate  exactness  of  modem  observations.  In  the  course 
of  the  last  twenty  yean  many  jesearcfaes  on  this  anbjeat  have 
been  pnUished  by  philosophers  of  the  fitat  note,  who  hav« 
ai^lied  idl  die  resources  both  of  theory  and  praelwe  to  over- 
come the  difficulties  which  it  presents.  By  these  aeana  onr 
knowledge  has  i>een  greetiy  extended ;  but  the  proUem  of  the 
refractions  must  still  be  considered  as  the  moet  imperfect  put 
of  modem  astrcvomy. 

The  first  iRveatigation  that  ptetcntt  ibietf  in  the  probkni  of 
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the  refiBotioDB  ii  to  find  the  vdocity  of  ^e  light  at  anj  given 
height  ia  the  attnoBphere.  The  oiAy  phyiical  prinoiple  wanted 
for  this  puipoae  ia  the  refractive  ^ower  of  air  according  to  its 
dcDuty.  Hanksbee  first  determined  by  expertn^ent,  Uiat  air 
refracts  i^ht  in-  proportion  to  its  density ;  and  this  result  ha» 
been  confirmed  by  succeeding  philosophers.  There  is  even  good 
reason  to  think  tnat  the  conclusion  of  Haiiksbee  is  imt  mate- 
rially atfected  by  the  variable  quantities  of  aqueous  vapour  con- 
tained in  the  atmosphere  at  ditferent  times.  Admitting  then  the 
principle  we  have  mentioned,  we  must  conceive  that  the  light 
oomiag  from  the  sun  or  from  a  star,  moves  in  vacuo  witn  a 
vnifinm  Tek>city  nntil  it  reaches  the  atmosphere.  It  is  there 
deflected  from  its  course  by  the  spherical  and  concentric  shellB 
of  air  it  meets  with,  each  of  which  acts  upon  it  with  a  force  per- 
peDdicalar  to  its  sarface,  and  directed  to  the  centre  of  the  emrtii. 
now,  asallthe  light  enters  the  atmosphere  with  the  same  velocity, 
wid  as  the  deflecting  forces  are  of  the  same  intensity  at  the  same 
distance  from  the  common  centre  to  which  they  tend ;  it  follows, 
dwt  the  new  velocities  acquired  by  the  action  of  the  forces  will 
be  independent  of  the  direction  of  the  hghl's  moUon,  and  will 
be  the  same  at  the  same  distance  above  the  earth's  surface. 
"  'Hieuttimate  deviation  of  the  light  of  a  star  from  its  primitive  • 
direction  depends  upon  the  augmentation  of  the  velocity  which 
the  lio^t  acquires  in  its  passage  through  the  atmosphere,  and 
likewiie  upon  the  different  obliquities  with  which  it  crosses  the 
several  strata  of  air.  Now  the  first  of  these  two  things  is  the 
MUC'for  all'storg  and  for  all  constitutions  of  the  atmesphere,  for 
it  is  the  seme  when  the  density  of  the  lowest  stratum  of  air  con< 
tiiuiesthe  aaine.  But  the  second  is  different  for  stars,  that  nre 
dififetently  placed  with  regard  to  the  zenith,  and  it  varies  also 
with  the  densities  of  the  strata,  that  compose  the  atmosphere. 
Itis,  therefore,  certain,  that  the  formula  or  Laplace  is  rigorously 
exact  in  no  case  whatever.  But  wheq  a  star  is  near  the  zenitli, 
the  variationa  in  the  obliquity  of  the  light  in  passing  thn>ugh  the 
leveial.strataof  air,  are  inconsiderable  ;  and  the  formula  will  be 
osariytxue.  However,  there  is  always  some  error,  which  accu- 
nwlatea  aa  the  zenith  distance  increases,  and  will  at  length 
becone  sensible.  Delambre  tells  us,  that  in  comparing  the 
ohaerratiiKis  of  different  days,  he  found  errors  arising  frtm 
re&Bction  that  amounted  to  6"  or  7"  at  75°  from  the  zeni£ ;  and 
the  observations  of  a  very  accurate  astronomer  show  that  similar 
inequalities  are  perceptible  muclf  nearer  the  zenith(  Dr.  Brinkley's 
paper  Phil.  Trans.  1821,  p.  342).  Now  these  inequalities  do  not 
ense  from  any  thing  imperfect  in  the  manner  of  observing :  they 
■ate  andotd)teiaIy  produced  by  alterations,  in  the  remote  parts  of 
the  atmosphere  which  do  not  affect  the  barometer  or  thermome- 
ter placed  at  the  observatory.  It  appears,  therefore,  that  the, 
peculiar  constitution  of  the  atmoE^ere  has  a  perc^tiUe 
influence  on  the  refraction  at  75°  from  the  centth ;  and  when 
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Ikftptaee's  formula  is  made  to  extend  to  74°,  it  is  carried  to  its 
utmost  limit.  However  mutable  we  may  suppose  ^e  conditioa 
of  the  atmosphere  to  Ue,  there  must  be  a  mean  state  equally 
Kmoved  from  the  opposite  extremes.  Now,  a  table  of  refrao 
lioDB  that  should  hare  this  mean  state  of  the  atmesphere  for  Hi 
liasis  would  be  the  most  advantageous  of  any.  For  although, 
with  respect  to  single  observations,  the  erro^  of  suoh'a  table 
might  be'  as  great  as  in  some  other  hypotheses,  yet  in  a  Bume- 
roiu  set  of  owervations  made  at  different  times  so  as  to  embrace 
aU  the  usual  changes,  the  inequalities  of  an  opposite  kind  would 
counterbalance  one  another.  But  to  a  certain  distance  from  the 
senith,  Laplace's  formula  is  sufficiently  exact  for  practical  par" 

Eoses ;  and  it  has  the  advantage  of  taking  away  the  necessity  of 
aving  recourse  to  precarious  suppositions  Tespectisg  the  con«ti- 
tion  of  the  atmosphere. 

There  is  no  ground  in  experience  for  attribntiDg  to  tiie  gnda- 
tion  of  heat  in  the  atmosphere  any  other  law  thah  that  of  va 
equable  decrease  as  the  altitude  increases.  This  law  prevails  to 
the  greatest  heights  to  which  we  have  been  able  to  ascend.  The 
mean  elevation  for  one  degree  of  depression  of  the  centigrade 
thermometer  is  very  nearly  Wi  Enghsh  lathoms ;  and  in  the 
height  ascended  by  Gay-Lussac,  rather  more  than  4j-  miles,  the 
same  quantity  comes  out  equal  to  96  fathoms.  To  this  great 
extent  the  law  of  a  uniform  decrease  of  temperature  holds  good 
without  much  deviation  from  the  truth.  It  therefore  seems  to 
be  the  assumption  most  hkely  to  guide  us  aright  in  approximat- 
ing to  the  true  constitution  of  the  atmosphere.  The  very  eXaet 
coincidence  in  the  properties  of  all  tiie  atmospheres  compre^ 
hended  in  the  formula  assumed  by  Mr.  Ivory,  with  the  pfaoino- 
mena  actually  observed  at  the  surface  of  the  earth,  accounts  in  a 
satisfactory  manner  for  the  near  approach  of  the  refraedons  in 
every  case  to  the  quantities  determined  by  astronomers.  It 
appears  that  although  the  refractions  near  the  zenith  are  i^focted 
in  a  decree  hardly  perceptible  by  the  peculiar  constitution  of  tiie 
atmosphere,  yet  near  the  horizon  they  depend  upoit  the  same 
arrangement  of  the  strata  of  air  indicated  Dy  terrestrial  experi- 
ments. The  causes  in  the  irregularities  observable  in  these  Mst, 
likewise  disturb  th6  celestial  pheenomenon  in  a  more  remariEabl« 
manner.  In  measuring  the  height  of  a  column  of  air,  the  acci- 
dental disturbances  to  which  the  atmosphere  is  continually  sulv 
ject,  are  in  some  measure  corrected  by  meaqs  of  the  tempera- 
tures observed  at  both  extremities  of  the  column;  but  in 
computing  the  refractions,  the  astronomer  has  no  guide  but  the 
thermometer  placed  in  hin  observatory.  In  the  remote  ports  of 
the  atmosphere,  there  ma)|  occur  innumeiable  changes  deflecting 
the  tight  of  a  star  from  its  proper  course,  of  which  he  has  no 
intimation,  and  for  which  he  can  make  no  allowance.  In  com- 
parison of  this  great  source  of  error,  we  may  reckon  as  of  small 
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•eeoant  tha  iiiMcurMiefl  that  ue  owiag  to  tia  nsgleot  of 
BKMltan  diffoMd  in  the  atniMplien,  or  to  onr  want  of  an  exact 
knowledge  (rfUu  law  of  deoii^  in  c^^ard  to  tem|>aratun.  Then 
can  hardly  ba  way  otbw  remedy  than  that  of  which  aitroDomara 
BO  oAea  avail  thetaaatpes,  whaoercr  an  ignorance  of  the  r»l 
oawaa  obligea  them  to  aaaiauUte  the  phnoomeaa  to  the  affect  of 
obfeoce ;  Bunelf ,  to  raultiply  ohaarrationB  in  different  oiroQio- 
alaarai.  with  the  viaw  of  mahiiv  theioequalitifla  of  an  oppoaito 
dcaeriptiaa  aaaapiinaale  one  another. 

Fnmtbe  foragoJay  diartiaaion  we  ntay  diur  thia  otneluaiolti 
thai  aK  atnaoapheia  conatitiited  hlu  that  of  the  eaath  mmt  hare 
an  altituda  <tf  at  leaat  25  milea  in  order  thafc  the  r«fraotioaa  fton 
the  leoith  to  the  horiwrn  be  such  as  thoy  are  aeftaUy  obeMrred 
to  be  But  an  atmoephers  i^;raeing  with  natore  in  the  naanlilj  of 
the  refVactions  may  oe  found,  that  dull  hare  any  proposed  alti-- 
tada  grader  than  the  minimum  cjoanti^ ;  and  we  may  irffer  from 
the  duration  <rf  twilight,  that  the  atmosphere  of  tha  earth  muat 
tun  an  altitnde  aquaJ  to  60  miles,  or  even  mwe. 

XXIX.  Obiervatiom  on  Air  found  in  ike  Pltura,  in  a  Cam.  <^ 
pMMiatO'tkorax ;  with  Mxperimetttt  on  the  Abaorption  ofd^erent 
Kimiit  of  Air  introduced  into  the  Pleura.  By  John  Davy,  MD. 
FRS. 

A  brief  abstract  of  tins  paper  will  be  found  in  our  report  of  tha 
uooeadin^  of  the  Royal  Bodiety,  in  the  AttnaU  for  July,  1833. 
i)rt  IDavyliaa  added,  in  an  Appendizi  an  account  Of  a  case  of 
{inaamato-tboras,  in  which  the  operation,  of  tapping  tha  cheat 
waa  perfonned ;  with  aome  additional  obaervations  on  a>f  fomd 
witbm  the  bodv ;  and  m  the  power  of  nuicous  mansbiaDes  to 
abaoib  air.  Toe  air  collected  in  this  case*  by  taping  tbechest, 
dWwsted  of  93  aaotic  gas,  and  7  carbcwiic  acid  gas;  thua,  ia 
eomposition,  proving  almost  exactly  the  same  as  the  air  found 
in  the  fatal  case  described  in  the  Paper  itself.  Various  facts  are 
adduced,  tending  to  support  the  idea,  that  mocoos  membranes 
an  capable  of  aMorbing  air. 

XXX.  On  Bitumm  m  Stone*.  By  the  Right  Hon.  Geonn 
Knox,  FRS. 

Iho  reaults  of  the  experimenta  detailed  by  Mr.  Knox  in  this 
faipetf  poaaeaa  coaaiderable  interest,  particularly  as  indicating 
the  propria^  of  instituting  further  researches  on  the  subject; 
and  of  examiuing  stony  suDstaoces  for  bitumen  when  they  are 
aubmitted  to  aoEuysia :  we  therefore  subjoin  them,  in  a  tabular 
form. 
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:  XXXI.  Qu  certain  Ckai^a  which  appear  to  have  taken  ^ace 
m.  the  .Pontiott  of  some  of.  the  principat  Fixed  Star$.  By  John 
Powl,  E«q.  ABtronomer  Koval,  FRS. 

-  Thu  oommuotcatioa  chieny  consifiU  of  a  series  of  tables  of 
obserriitions  on  the  stars ;  coafinning,  in  Mr.  Pond's  judgmeat, 
bis  doctrine  of  their  soutbem  motion. — B. 


Article  XVI. 

Proceediagi  of  PhilotopMcal  Socieliet. 

ROYAL   SOCIETY. 

Feb,  19. — A  Series  of  Meteorological  and  ABtroaomical 
Observations  made  in  I^ew  South  Wues,  and  on  the  Voyt^  to 
that' Country,  were  presented  from  Majot^Gen.  Sir  T.  Brisbane, 
KCB.  FRS. 

A  paper  was  read,  "  On  the  Semi-decuseatioa  of  the  Optic 
Nerves ;  by  W.  H.  Wollaston,  MD.  VPRS." 

It  hag  been  generally  concluded  by  anatomists,  and  they  sup- 
port the  conclusion  from  the  observation  of  the  arrangement  of 
the  optic  nerves  as  distinctly  seen  in  certain  kinds  of  fishes,  that 
in  the  human  eye,  the  optic  nerves,  after  passing  from  the 
tbalami  nervorum  opticorum,  meet,  and  then  proceed  appa- 
renUy  in  union,  though  in  reality  still  separate ;  so  that  the 
right  eye  is  believed  to  be  entirely  supplied  with  these  nerves 
from  the  left  thalamus,  and  the  left  eye  from  the  right  thalamus : 
and  this  arrangement  is  called  the  decussation  of  the  optic  nerves. 
The  consideration  of  a  particular  species  of  blindness,  however, 
has  led  Br.  Wollaston  to  asomewhat  different  distribution  of  the 
optic  nerves.  After  fatigue,  arising  from  four  or  five  hours* 
violent  exercise.  Dr.  Wollaston  was  affected  by  a  partial  blind- 
ness, of  which  he  first  became  sensible  by  seemg  only  half  the 
face  of  a  person  neai*  him,  and  next  by  seeing  only  the  termina- 
tion "  son  "of  the  name  "  Johnson;  "  this  blindness  was  to  the 
left  of  the  point  of  vision  in  each  eye ;  it  was  not  perfect  dark- 
ness, but  merely  a  dark  shade  ;  and  in  about  fifteen  minutes,  it 
gradually  passed  off,  in  an  oblique  direction  upwards  towards  the 
left.  As  It  was  referable  to  an  affection  of  the  nerves.  Dr.  W. 
did  not  apprehend  or  experience  any  return  of  it,  other  nervous 
affections  oeing  produced  by  fatigue.  Some  years  afterwards 
he  again  experienced  this  singular  kind  of  blindness,  without 
any  obvious  cause,  and  first  became  sensible  of  it  likewise  by 
seeing  only  the  half  of  a  person's  face ;  but  in  this  case  the  right 
side  of  botneyes  was  affected,  and  complete  vision  was  saddenly 
restored  by  the  joy  produced  ou  receiving  information  of  the  safe 
arrival  of  a  friend  from  a  hazardous  enterprise.  Dr.  Wollaston 
has  a  friend  who  has  experienced  the  same  affection  for  seTen- 
' NewSeries,  vol.  tii.  x  ^--         , 
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teeo  yean  put,  tvhtmver  his  Btomftch  ii  doDBidenbly  cUnitifted : 
another  friend  was  attacked  by  pain  at  the  left  lemple,  and  at 
the  back  of  the  left  eye,  which  was  succeeded  by  tbis  sort  of 
blindnew  on  die  rig;bt  ^de  of  each  eve ; '  he  can  tea  to  writcy — 
see  ttie  paper  he  Is  writing  upon,  and  tha  pen  he  writes  with,— 
but  not  the  hand  that  guides  the  pen.  The  affhction  in  this 
case,  Dr.  W,  fears,  is  a  permanent  one ;  the  pain  first  expe- 
rienced seems  t6  have  arisen  from  some  effusion  causing  a 
degree  of  pressure  on  the  brain,  and  the  blindnees  from  the 
continuance  of  this  pressure  on  the  left  thalamus  nervorum 
opticorum. 

Now  all  these  eases  seem  referable  to  the  partial  iasensibility 
of  each  retina,  and  they  indicate  that  the  left  side  of  the  retina 
in  each  eve  is  supplied  with  nerves  from  the  same  thalanuis,  and 
the  right  from  the  opposite  thalamus ;  so  that  the  nerves  supplying 
the  former  alone  decussate,  and  not  those  of  the  right  siae ;  an 
arrangemetit  Which  Dr:  Wollaston  calls  the  semt-decutsation  of 
the  o^ic  nerves. 

Dr.  Wollaston  proceeded  to  illustrate  this  statement  of  the 
distribution  of  the  optic  nerves,  from  that  observed  in  those  of 
fishes ;  in  the  stui^eon  the  eyes  are  diametrically  opposite  each 
other,  each  on  one  side  of  the  head,  the  left  eye  bemg  entirely 
supplied  with  nerves  from  the  left  thalamus  of  the  brain,  and  the 
right  eye  entirely  Irom  the  right  thalamus.  The  blindness  above 
described,  Dr.  W.  remarked,  does  not  appear  to  be  rare,  but  is 
seldom  particiJarly  noticed,  like  many  other  things,  because  it 
is  not  understood. 

This  very  interesting  paper  concluded  with  a  short  section  in 
which  Dr.  Wollaston  applies  the  sympathy  of  structure  in  the 
fcyes,  inditiated  by  the  effects  just  noticed,  to  the  explanation  of 
the  long  agitated  a uestioQ  respecting  the  cause  of  single  vision 
with  two  eyes.  Every  point  in  each  eye  is  supplied  with  a  pair 
of  filaments  from  the  same  nerve,  and  Uie  two  eyes  thus  sympar 
thize  with  each  other  in  every  point :  hence  arises  single  vision; 
and  hence  also  the  reason  why  infants  direct  both  eyes  in  a 
corresponding  direcrion,  insteaa  of  squintJng. 

Feb.  26. — A  Catalogue  was  presented  from  the  Kev.  Fearba 
Tallows,  FRS.  Astronomer  at  the  Cape  of  Good  Hope,  of  neariy 
all  the  principal  Fixed  Stars  between  the  zenith  of  Cape  Town, 
"Cape  of  Good  Hope,  and  the  South  Pole. 

A  paper  was  Vead,  "  On  the  various  Degrees  of  Intensity  of 
the  local  Magnetic  Attraction  in  different  Farts  of  Ships;  by 
George  Harvey,  MAS.  Communicated  by  John  Barrow,  Esq. 
FRS.  Secretary  to  the  Admiralty." 

March  4.— William  Wavell,  MD.  and  Capt  Philip  Farker 
King,  RPf.  were  admitted  Fellows  of  the  Society ;  the  Lord 
Bishop  of  Limerick,  and  the  Rev.  Dr.  E.Maltby,  Prebendary  of 
LincolD,  being  unable  to  attend  for  admission,  requested  to  have 
their  names  iDsertcd  in  Uie  printed  lists  of  tbe  Society,  wlucb 
was  granted  accordingly. 
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-  A  letter  to  the  President  was  read,  irom  ^ir  E.  Hotae,  Bart. 
VPRS.  entitled  "  Some  curious  Facta  respecting  the  Walras 
and  Seal,  diecovered  in  the  Examination  of  Specimens  brought 
Home  by  the  late  Expeditions,  from  the  Polar  Circle." 
"  Ab  the  late  various  expeditions  to  the  northern  regions  had 
been  planned,  primarily,  ny  the  President  and  Council  of  the 
Royal  Society,  Sir  Everard  Home  wished  to  lay  before  the 
Society  some  curious  facts  which  he  had  ascertained  in  the 
examination  of  some  Bpecimens  brought  home  by  them.  This 
he  was  desirous  of  doing  before  the  officers  who  are  to  proceed 
on  the  new  expeditions  should  have  left  our  coasts,  in  order  that 
they  might  know  that  their  exertions  were  important  to  science 
in  various  respects,  besides  the  grand  objects  of  their 
researches  ;  and  that  they  might  likewise  know  that  the  pickle  or 
brine  in  which  provisions  are  preserved  at  sea  is  well  adapted 
to  the  preservation  of  the  internal  parts  of  animals,  preserving 
them  in  a  better  state  for  examination,  diBBection,  and  injection, 
thirn  when  they  have  been  long  steeped  in  spirits. 

The  first  discovery  Sir  Everard  had  to  state  was,  that  the 
hind  flipper  or  foot  of  the  walrus  is  provided  with  means  for 
enabling  the  animal  to  walk  in  oppoBition  to  gravity  precisely 
analogous  to  those  possessed  by  the  fly,  and  the  use  of  which 
could  not  have  been  Buspected,  had  not  the  previous  discovery 
been  made  respecting  the  latter  animal,  as  described  in  the 
Phil.  Trans,  for  1816.  Sir  Everard  at  once  recognized  this 
stmcture  on  seeing  a  mutilated  foot  of  the  walrus,  and,  in  con- 
sequence, had  requested  his  friend  Capt.  Sabine  to  procure  him 
a  specimen  of  the  animal,  which  Capt.  S.  had  accordingly 
done,  with  the  aid  of  the  assistant-sui^eon  of  the  vessel  in 
which  be  Bailed.  The  examination  of  this  specimen  showed, 
that  in  the  hind  foot  of  the  walrus  there  is  a  cup  for  enabling 
the  animal  to  produce  a  vacnum,  and  thus  to  walk  in  opposition 
to  gravity  exactly  like  the  two  cups  with  which  the  fly's  foot  is  pro^ 
vided.  The  apparatus  in  the  latter  required  magnifying  100  times 
to  make  the  cups  distinctly  visible,  but  in  the  walrus  .it  was  dimi- 
nished four  times  to  bring  it  within  the  compass  of  a  quarto  plate. 
The  autiior,  when  writing  his  former  papers  on  the  By's  meant 
of  progression,  had  not  been  able  to  determine  the  use  of  the 
two  points  in  the  foot  of  that  animal ;  Mr.  Adams  had  called 
them  pickers,  and  had  supposed  that  they  were  inserted  in  the 
cavities  of  the  surface  over  which  the  animal  was  walking,  and 
thus  retained  it  in  opposition  to  gravity, — an  opinion  which 
Sir  Everard  Home  deemed  undeserving  of  consideration; 
though  he  could  not  assign  any  use  to  the  points,  in  question. 
In  the  foot  of  the  walrus,  however,  it  is  evident  that  the  two 
toes  which  answer  to  the  points  in  that  of  the  fly  are  used  for  di¥ 
purpose  of  bringing  the  web  closely  down  upon  the  surface 
traversed,  so  as  to  enable  the  animal  to  form  a  more  pEufect 
TacutUD,  and  that  the  ait  is  re-admitted  on  tbetr  being  lifted  up. 
x2 
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This' part  of  .the'  paper  was  illustrated  by  -  a  drawing  by  Mr. 
Bauer;  and  it  was  singular,  Sir  Everard  observed,  that  that 
gentleman  should  have  had  to  delineate  the  same  organ  in  two 
such  different  animaU, 

The  second  fact  described  in  this  paper  also  relates  to  the 
walrus.  The  bile  in  thin  aoiinal  IB  received  from  the  liver  by  a  late- 
ral communicatton  into  a  cylindrical  reservoir,  with  much  mucus 
in  its  coats,  and  is  thence  impelled  with  considerable  force  into; 
the  duodenum.  Theoesophf^sis  wide,  admitting oflarge masses 
of  food  being  swallowed,  and  of  regurgitation :  the  opening 
of  the  pylorus  is  small  and  valvular,  preventing  the  passage  of 
its  contents  back  again  into  the  duodenum  :  the  structure  of  the 
duodenum,  pylorus,  and  adjacent  organs,  is  very  similar  to  that 
of  those  of  the  seal.  It  had  been  observed  by  Mr.  Fisher,  the 
ftstronomer  to  the  late  expedition  under  Capt.  Parry,  that  the 
food  of  the  walrus  is  the  fucus  digilatus,  which  is  found  in 
great  abundance  in  the  Arctic  seas,  thrown  up  on  the  shores 
by  the  waves,  and  also  beneath  the  ice. 

The  third  feet  to  which  Sir  Everard  Home  adverted  in  this 
communication  relates  to  the  structure  of  the  funis  and  placenta 
of  the  seal,  as  observed  in  a  specimen  of  tliose  parts  Drought 
home  by  Lieut.  Griffiths,  one  of  the  officera  in  the  late  expedition 
under  Capt.  Parry.  The  vessels  composing  the  former  ate  not 
twisted,  and  are  about  nine  inches  long ;  at  the  distance  of  three 
inches  from  the  placenta,  they  anastomoze  into  blood-vessels, 
which  are  connected  with  the  placenta  by  three  membranous 
coats ;  the  whole  ccHiformation  giving  great  freedom  to  the 
embryonic  circulation.  Drawings  of  this  subject  and  that  last 
noticed,  made  by  Mr.  Hose,  a  pupil  under  the  author  at  St. 
George's  Hospital,  were  annexed  to  the  paper. 

A  communication  was  likewise  read,  entitled  "  Some  further 
Particulars  of  a  Case  of  Pneumato-thorax ;  by  J.  Davy,  MD. 
FRS."     Of  this  we  shall  give  an  account  in  our  ne^st. 


ASTRONOMICAL    SOCIETY. 


Feb.  13. — This  day  being  thefourth  nnnivereary  of  the  Society, 
a  numerous  meeting  of  the  members  took  place  at  the  apart- 
ments in  Lincoln's  Inn  Fields ;  when  a  vetr  sarisfactory  report 
upon  the  state  of  the  Society's  affairs  ana  proceedings  during 
the  last  year  was  read,  and  ordered  to  be  pnnted.  This  report 
paid  a  due  tribute  of  respect  to  several  members  whom  the 
Sbcie^  has  lost  by  death  in  the  last  year,  and  particularly  to 
Col.  W.  LambtOn,  of  Madras,  and  Dr.  Walbeck  of  the  Observa- 
tory at  Abo.  It  gives  a  succinct  account  of  the  measurement 
of  the  largest  continuous  arc  of  a  meridian  yet  effected,  which 
occupied  the  former  gentleman  upwards  of  twenty  yeare  in 
India. 

The  Chairman  (Mr.  Colebrooke)  then  proceeded  to  distribute 
the  honorary  rewards  of  the  Society,  viz.  the  Society's  gold 
medal  to  Charles  Babbage,  Esq.  FRS.  aa  a  token  of  the  high 
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estiiDfttion  Id  which  it  holds  his  valuable  inveDtion  of  an  en^oe 
for  calculating  mathematical  aad  astronomical  tables,  being  the 
Brat  medtd  awariied  by  the  Society.  A  similar  gold  medal  to 
Prof,  J.  F,  Encke,  Director  of  the  Observatory  at  Seebei^,  in 
Gotbaf  for  his  investigations  relative  to  the  comet  which  bears 
his  iiame,  and  which  led  to  the  rediscovery  of  it  in  1822.  The 
^ver  medal  of  the  Society  to  Prof.  Charles  Rumker  for  the 
rediscovery  of  Encke's  comet,  and  a  similar  medal  to  M.  Jean 
Louis  Pons,  of  La  Marlia,  in  Italy,  for  the  discovery  of  two 
comets  on  the  3l6t  of  May  and  13th  July,  1822,  and  for  his. 
indefatigable  assidui^  in  that  department  of  astronomy.  The 
chairmiui  prefaced  the  presentation  of  each  medal  by  a  most 
eloquent,  learned,  and  interesting  address  of  coosiderahfe  length, 
all  of  which  were  dehvered  in  the  most  impressive  manner.  Tbey 
were  replete  with  information  on  the  Buccessive  improvementa 
in  machinery  for  assisUng  calculation,  as  well  as  on  cometary 
astronomy,  and  we  were  nappy  to  find,  that  in  consequence  of  a 
motion  made  by  Davies  Qiloert,  Esq.  MP.  and  seconded  by 
John  Fuller,  Esq.  they  will  be  printea  for  circulation  among  the 
.  members. 

The  election  for  the  Officers  and  Council  of  the  Society  for 
the  ensuing  year  then  took  place,  when  the  following  appeared 
to  be  the  unanimous  choice  of  the  meeting,  viz.  r~ 

Presideiil.—n.  T.  Colebrooke,  Esq.  FRSL.  and  E.  and  FLS. 
Vice- F residents.— C.   Babbage,   Esq.   MA.  FRSL.   and  E, ; 

F.  iJaily,  Esq.  FRS.  and  LS. ;  Sir  B.  Hobho.ise,  ,Bart.  FRS.; 
and  The  Right  Hon.  George  Earl  of  Macclesfield,  FRS. 

.    r/-Msii«J.— Rev.  W.Pearson,  LLD.  FRS. 

Secretaries.— O.  G.  Gregory,  LLD.  Prof.  Math.  Rov.  Mil 
Acad.  Woolwich;  J.  Millington,  Esq.  FLS.  Prof.  Mech.  'IPhilos. 
Royal  Institution. 

Foreign  Secretary. ~S.  F.  W.  Herschel,  Esq.  MA.  FRSL. 
and  E. 

Council.— MajOT  T.  Colby,  Roy.  Eng.  LLD.  FRSL.  and  E. ; 

G.  DoUond,  Esq.  FRS.;  Bryan  Donkin, Esq.;  Capt.  J.  Frank- 
lin, RN.  FRS.;  D.  Gilbert,  Ssq.  MP.  VPRS.  FLS.;  B.  Gom- 
perts,  Esq,  FRS. ;  S,  Groombridge,  Esq.  FRS. ;  and  D.  Moore, 

.    Esq.  FRS.  SA.  and  LS. 

Several  new  members  and  associates  were  nominated,  and  the 
greater  part  of  the  Society  adjourned  to  Freemasons'  Tavern, 
where  a  dinner  was  provided. 


Dec.  19,  1823. — A  paper  was  read,  containing  Geological 
.ObMrvations  collected  on  a  Journey  through  Persia  from  Bush- 
ire  in  the  Persian  Gulph  to  Teheran  ;  by  James  B.  Fraser,  Esq. 
MQS.  ,  ,  ^ 

The  author  is  of  opinion  that  both  die  east  and  west  sides  of 
the  Pfenioa  Gulph  to  a  great  extent,  consist  of  a  calcareous 
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fornation,  whicb,  it  ia  ascertained,  in  aauy  parts  contioues  far 
ictlaud.  In  a  part  of  this  formatioa,  hie  route  fron  Bushire  cotn- 
menced ;  between  whicb  place  atid  Shiraz,  the  hills  are  composed 
of  sulphates  and  carboaatts  of  lime,  and  the  strata  often  much 
distutned.  Through  a  large  tract  of  this  country,  carbonate  of 
lime  is  intermixed  With  the  gypsum,  but  in  parts,  rocks  of  pure 
gypsum  occur,  and  very  frequently  accompanied  bv  salt 
Streams  and  lakes  of  salt  abound,  and  there  is  a  considerable 
one  of  the  latter  at  Sbiraz.  Proceeding  northward,  the  route 
from  Shiraz  to  Ispahan,  a  distance  of  about  250  miles,  lies  over 
an  elevated  country,  the  nature  of  which  is  similar  to  titat  before 
described,  but  the  carbonate  of  lime  predominates.  Between 
the  village  of  Geadoo  and  the  town  of  Ves-dikbaust,  Mr.Fraser 
found  clay  slate,  and  a  conglomerate  rock  inclosing  pebbles  of 
quartz,  greenstone,  and  limestone,  cemented  by  carbonate  of 
lime ;  strata  of  this  aggregate  rock  alternate  witn  a  finer  sand- 
stone. The  mountains  between  Ispdian  and  Teheran  are  of  a 
dwracter  very  different  from  the  preceding ;  among  them  clay 
slate  was  observed,  and  the  highest  region,  which  reaches  a  great 
elevation,  consists  of  granitic  rocks. 

Jan.  2, 1B24.'~A  paper  was  read  "  On  the  Qeological  Struc- 
ture of  St.  Jago,  one  of  the  Cape  de  Verd  Islands;  by  Major 
Colebrooke." 

From  the  observations  of  the  author,  and  the  accompanying 
ipCcimeDS,  it  appears  that  at  the  landing  place  near  the  town  of 
Porto  Frago,  m  St.  Jago,  the  rock  of  the  cliff  is  composed  of 
fragments  of  trap  imbedded  in  a  hard  pure  white  carbonate  of 
lime.  Tbe  fragments  of  this  breccia  are  generally  small,  and 
none  of  them  rounded  by  attrition.  The  cliff  on  which  stand  the 
batteries  and  town  of  Prago,  is  regularly  stratified,  and  at  the 
bottom  are  beds  of  a  calcareous  sanoBtone  alternating  with 
others  which  contain  Bpecimena  of  a  large  oyster ;  in  both  of 
these  beds  occur  pebbles  of  trap.  The  stratum  which  crowns 
the  cliff  is  from  eight  to  twelve  feet  in  thickness,  and  consists  of 
trap. 

Jan.  16. — A  paper  entitled  "  Outline  of  the  Qeology  of  the 
South  of  Russia ;  by  the  Hon.  WiUiam  T.  H.  Fox  Strangwaya, 
MGS."  was  read  in  part. 

JBeb.  6.— On  this  day,  being  the  anniversary  of  the  Sociehr,  the 
following  gentlemen  were  chosen  as  Officers  and  Council forthe 
year:— 

President.— Rev.  W.  Buckland,  FRS.  Prof.  Geol.  and  Min. 
Oxford. 

Vice-Presidents.— A.  Aikin,  Esq.  FLS.;  J.  Bostock,  MD. 
FR.  and  LS. ;  Q.  B.  Greenough,  Esq.  FB.  and  LS.  ^  and  H. 
Warburton,  Esq.  FRS. 

Secretaries.— C.  LysU,  Esq.  FLS. :  P.  B.  Webb,  Esq.  FLS.; 
gnd  T.  Webster,  Esq. 

Foreign  SeiretBnf.^H,  Heuland,  Esq.  ... 

D„l,:.cbyG00Qlc 
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7><MWf«r.-«J.T»lor,  Giq. 

CVMMctY^SirT.  D.  Aeland,  Bart.  Ue.4  J' DukeofBtdford, 
FI,.«nd  Hfi.;  W.  CUft,  £ui.  FRS.;  VL  T.  GolebtookB,  Ego. 
PR.  «Dd  LS.;  Hajcff  T.  Colby,  LLD.  FR8.  L.  and  E.{  T.  Ho»r 
field,  MD.FL8.t  Bir  A.  Cnchtos,  MD.  FR.  mn4  L&.;  C^ 
fitoket,  Esq.  FRA.  Btid.L&;  T.  Smith,  £»({.  FR.  utd  L&.f 
W.H.Pepys,  Eiq.FB.L.4ndHB.{  Rev.  Adam  Sedgmok,  MA. 
FRS.  Woodwardian  Prof.  Cambridge ;  W.  U.  ^on,  MJ>. 
FHS. 

£Mper  of  the  Muttum  and  Draagittnan—rrE.  .Webster,  Esq.  • 

FA.  20<— A  noUca  was  reed,  of  tbe  DUooTery  of  a  p€met 
Skeleton  of  ike  Fmsil  Qenos  hitherto  oallod  Pleuosantae  {  hf 
the  RsT.  W.  D.  Conybeare,  FHS.  MOS.     . 

The  Pledosourae,  which  ii  the  itdjjeot  of  thie  notice,  was 
fonnd  in  the  bloe  lias  of  Lyme  Regis,  in  BoneUhire.  In  U» 
whole  exterior  itortion  of  its  vertebral  columo  the  skeleton  is 
entire,  wid  of  the  rsmaiHiog  parts  of  li)eRninalfeWBi«.wBntiDg. 
In  the  TnuwactiooB  of  the  Geological  Society,  vol.  6,  and  vol.  I 
second  series,  the  author  bad  attempted  to  assign  ta  the  various 
disponed  and  disjointed  ramains  of  this  anisul  wfaisb  were  then 
known,  Uiair  relative  places  in  the  skeleton,  and  his  fapinions,  be 
observes,  have  now,  in  all  essential  points,  received  full  confiroi- 
ation.  After  pomting  out  the  errors  into  which  he  bad  fdleo, 
Hr.Conybeare  describes  tbe  osteology  of  this  remarkable  foisfl, 
tnimal;  tbe  most  characteristic  snd  distingaishing  fisaturesof 
Wbioh  are,  the  extraordinary  length  of  tbe  neck,  which  fally 
equals  that  of  tbe  body  and  tail  united,  and  the  anmber  of  its 
vertebne,  which  very  far  exceeds  that  of  any  animal  pieritwsljr 
knftwn. 

HBTBOBOI.OOICAL    SOCICTY. 

Jan,  14.— Hie  Committee  appointed  by  the  Conaoil  of  this 
Society  to  oraisider  and  report  upon  the  best  means  of  establish'- 
iag  conrect  and  complete  series  of  meteorological  obscrratioos 
haWng  presented  tbeir  Preliminary  S'Cpert^  it  was  coounnnioat^d 
hj  tbe  Council  to  tbe  ^ciety,  at  tluE  meeting. 

Tbe  Committee  represent  in  this  Report,  that  the  first  and 
(wincipsl  object  of  tbe  Society  is  to  obtain  aecurpta  and  eorapa- 
table  olwervations  of  atmospheric  pbeenomena  from  all  parts  of 
the  world ;  and  ^ier  adverting  to  the  advantages  wbi<^  would 
result  from  the  general  adoption  by  meteorologists  of  iostru- 
meats  graduated  upon  the  same  scales,  te  be  exunined  by  all  at 
the  same  boure,  and  the  results  noted  upon  the  same  plaa,  th^ 
proceed  as  follows : 

"TheCommitixe  are,  however,  aware,  that  there  arenany  and 
weiebty  difficulties  in  the  way  of  such  an  arrangement,  and  that 
much  dme  would  necessarily  be  required  for  their  consideration 
and  discnasion;  they  therefore  recomtnend  tkat.iinin«4iate 
measorss  be  taken  to  pvoeure  oerreot  regiMsis  of  etwparftbb 
obBervfttioDs  from  different  parts  of  Crnat,Bntaiii  aut  itR  »Qla< 
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oiea,  as  well  as  from  other  parts  of  the  wotld,  with  ioatniineiits 
gradufUed  to  the  cemmoo  scales.  To  effectuate  this  pu^se 
with  advantage,  they  consider  it  absolutely  necessary  that  the 
Metaorologic^  Soctety  of  London  should  Bet  the  example  of  the 
requisite  precision  by  establishing  a  Meteorological  Observatory 
in  the  metropolis,  or  its  vicinity,  and  institutins  opeiatioos  to  be 
conducted  with  undeoiiible  accuracy,  and  wim  mstmments  of 
stiindard  excell^ice." 

A  paper  was  read  "  On  tix  N'atnral  History  and  probable 
Causes  of  the  Vernal  Winds  of  the  North  of  England,  as  they 
prevail  in  Westmoreland ;  by  John  Gough,  Esq.  of  Kendal. 
Communicated  by  Dr.  Birkbeck,  President  of  this  Society." 

In  this  paper,  Mr.  Gough  minutely  describes  the  phaenomeDa 
which  accompany  and  characterise  the  periodical  easterly  winds 
of  spring,  especially  as  they  prevail  in  Westmoreland,  an$ 
states  the  loUowing  opinion  respecting  their  cause,  with 
various  illustrations  of  it  The  cause  of  these  winds  may 
be  referred  to  the  progressive  advances  of  the  spring  from  the 
south  to  the  north.  This  season  commences  in  Italy  about  the 
20th  of  February;  it  is  equally  advanced  in  Westmoreland 
about  the  middle  of  April,  at  which  time  the  countries  siUi^^d 
'  on  the  confines  of  the  Arctic  Circle  remain  buried  in  snow. 
This  covering  will  unavoidably  arrest  the  progress  of  spring  in 
its  advances  towards  the  Arctic  Circle,  and  prolong  a  milder 
kind  of  winter  in  the  northern  regions.  The  delay  here  pointed 
out  is  certain  and  annual,  because  the  solar  heat,  instead  of 
vrarming  the  suHace  of  the  country  thus  buried  in  snow,  is 
absorbed  by  the  icy  covering,  and  employed  in  converting  it  into 
water  of  the  temperature  of  melting  ice.  While  the .  sun  is 
employed  in  removing  this  impediment  to  vegetation  in  the 
north,  his  beams  are  warming  the  plains  and  valleys  of  England, 
in  consequence  of  which  the  thermometer  in  the  shade  frequently 
stands  between  60°  and  70°  at  noon,  during  the  latter  part  of 
April,  and  tails  occasionally  to  the  freezing  point  in  the  night.^ 

These  fects  show  that  the  inhabitants  of  Britain  enjoy  an 
advanced  state  of  temperature,  while  the  people  of  Sweden  and 
Norway  are  deposed  to  a  degree  of  cold  equiu  to  the  rigours  of 
our  winter.  The  preceding  difference  in  the  temperature  of  the 
atmosphere  of  Britain  and  the  more  northern  regions  gives  a 
gre^r  specific  gravity  to  the  air  of  Sweden  and  Norway  than 
to  that  of  England,  as  well  as  all  the  intervening  countries  that 
ar&free  from  snow ;  and  this  excess  of  density  is,  in  Mr.  Cough's 
opinion,  the  cause  of  the  vernal  winds. 

Several  other  communications  were  likewise  read. 

MEQICO-BOTANICAL    SOCIETY.  . 

Jan.  16. — The  Medico-Botanical  Society  of  London  held  their 
anniversary  meeting,  when  the  following  Conadl  was  elected 
for  the  ensui^  year,  viz. : — 

•      -  D„l,:.cbyG00Qlc 
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-  Dr.  Bne,  ^tS.  President :  Br.  Paris,  FRS.;  Dir..  £.-T> 
Monro;  J.  BrooLes,  Esq.  FRS.;.  W.  T.  BnBde,  Eu.  FRS.; 
Sir  J.  Mac  Gregor,  MD.  FRS.;  Sir  A.  Cricfatoo,  MD.  FRS. 
fftce-PreBtdrnts ;  W.  Newmui,  Esq.  Treasurer ;  Mr.  C.  Hold- 
fltock,  Secretary:  i.  Frost,  Esq.  Prof,  of  Botany:  T.  Jones; 
Esq. ;  W.  Yarrell,  Esq.;  T.  Andrews,  feq.;  A.Wbite,  Esq.; 
Dr.  J.  EUiotson. 


Article  XVIL 


sciektipic  intelligence,  akd  notices  of  subjects 
connbcted  with  scibmcb, 

I,  ImprovetHoit  i»ihe  Maitniain  Barometer.  ■ 
Mr.  Nswman  hu  proposed  to  nmeAy  the  inconTenieiKeB  of  dv 
common  irutnunent:  what  theiesre,  and  the  modeof  r«novii^  dian) 
we  ihall  give  in  his  own  words: — 

<•  The  object  has  been  to  correct  Uiose  defects  and  errors  which  arise 
from  the  use  of  a  woodea  dstern  and  leath'er.  bag.  in  Uie  conunon 
barometer.  It  has  been  found  that  when  the  cistern  is  made  of  a  wood 
sufficiently  sound  and  close-grained  to  permit  of  the  pressure  required 
from  the  screw  to  mtike  the  instrument  portable,  that  it  is  so  imper^ 
nous  to  air,  as  not  to  allow  it  to  pass  with  sufficient  freedom,  and  con- 
sequently,  that  when  the  instrument  is  used  at  any  great  altitude,  the 
mercury  cannot  fall  into  the  cistern  except  with  conuderable  difficulty, 
and  along  time  is  required  before  an  accurate  observation  of  the  air's 
pressure  can  be  mode  ;  most  generally,  however,  the.  (astern  is  suffi- 
dently  perrioui  to  air,  but  it  is  then  found  that  on  screwing  up  the 
mercury  to  the  tep  of  the  tube,  a  portion  of  the  metal  generally  makes 
its  way  through  the  wood,  thus  soon  rendering  the  mstruoieat  quite 
useless  ;  for  it  is  very  evident  tbat  a  barometer  that  loaas  «  jMHftion  of 
mercury  from  the  cistern  by  making  it  port^le  or  otherwise  ■ftsfH 
is  adjusted,  can  no  longer  be  correct,  or  give  the  height  of  the  column. 
"  To  obviate  these  inconveniences,  I  have  Substituted  a  cistern  of 
irun  in  place  of  the  wooden  one ;  it  is  fastened  to  the  tube  hy  a  thick 
collar  of  wood,  which  is  glued  on  in  the  usual  manner  ;  a  screw  passes 
through  the  centre  of  the  bottom,  so  as  to  move  in  a  line  with  the  ba- 
rometer tube  ;  it  is  terminated  iii«ide  the  cistern  by  a  piece  of  cork  tied 
over  with  leather,  so  that  the  instrument  being  inclined  that  the  tube 
may  be  filled  with  mercury,  tliis  cork  may  be  screwed  up  sgsinst-tbe 
^  end  6f  the  tube,  ilnd  effectually  preserve  the  metal  within  from  oscill^ 
'  tion,  without  subjecting  the  cistern  itself  to  any  pressure. 

"  As  there  is  no  pressure  on  the  jnercury  in  the  cistern,  the  wooden 
cap  may  be  left  so  porous  in  one  part,,  as  to  allow  of  the  ready  access 
of  air,  so  that  the  column  shall  fall  freely  to  its  proper  level,  sithout 
any  danger  of  losing  mercury.. 

"  Another  great  object  in  a  mountain  barometer,  is  to  obtain  the 
temperature  (u  the  mercury,  which  is  done  byfixmgs  thenmometer 
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wtthtfaebttlti  iadwcirtm'}  I  iMireftniiddut  by  cirtjrinif  abantbe* 
ter  fanyluitdMdBMrtfiebodj,  titt  temperature  it  iacreaaej  eoml* 
denUyi  and  will  frequently  rite  u  high  u  bSP  Fabr. 
\  •■  la  the  bMCDMtar  (rf'coqmoa  ctnutruaioii,  the  b^ht  of  tb«  floluimi 
«f  mercon  it  niadwd  off  from  another  inatrumant,  preHiia«d  M  a  sMod* 
ui,  and  m  &Mt  oaae.  the  actual  h^ht  is  wely  or  enr  ftreo,  for 
every  change  that  talcea  place  in  the  weight  df  the  atmowhrn,  ^ta« 
beiwneten  more  or  ten  according  to  the  proportion  which  the  diame- 
tera  of  the  tabt*  bear  to  thoie  of  the  cisterns,  and  for  that  reason,  upon 
ranminins  twenty  baiwuema  no  two  w31  agree,  unless  they  were 
narked  on  together,  and  happen  to  stand  at  that  exact  height. 

**  To  reme^  thii  source  of  error  each  initrument  may  be  reclcaned 
a  standard,  the  height  of  the  column  u  marked  off  frwn  the  sUr&ce  of 
the  mercury,  and  Die  point  gi^en  at  which  it  wai  marked  off;  when 
with  the  correction  for  the  capacities  of  the  tube  and  cistern,  and  also 
die  temperature,  the  actual  neigfat  of  the  barometer  ii  ascertained. 
Upon  examining  the  first  four  which  I  made  independent  of  each  other 
on  this  principle,  one  for  Mr.  Danidl,  one  for  the  Royal  Society,  and 
Mo  br  CWt.  St^ine.  dwy  •gnwd  within  -OM  of  an  kxh  with  Mch 
«A«v.">«KlHtitati»a  Jountal,  xvi.  S77.) 

tL  Vegatablt  AlktUet. 

'iSr.  Bran^  ha*  latdy  given  analyses  of  several  of  these  bodies,  foma 
tX  wh!(^  differ  much  from  those  of  MM.  Dumas  and  Pelletieri  man- 
tioaed  in  the  Annolt  for  January.  The  most  remarkable  disci^panca 
U  Ip  die  an^ysis  of  cinchDnia,  The  mean  of  Mr.  Brmde'i  analyses 
^ves  as  its  constituents 

C«fc«> Y9^    ' 

Awae :,..  is-TS 

HydtogM 7*17 

10O-19 

tbis  BxbstaBce,  according  to  MM.  Dumas  and  Prilalicr,  coMtrins 
MjgKitasd  OMwiM  of 

Carbon.,,.. ,.-,...,,..,,  "fi-S? 

Az^e. , JM»J 

Hydrogen , . , , , , .  6-22 

Oxygen,.,.,., , 7-79 

IOO<X) 

Tlie  foDoving,  Mr.  Brande  states  as  an  approximation  oidy  to  the 
correct  proporUons  oftfae  elements  of  quiua: 

CarboD 7S-80 

A»t« i ISOO 

Hydrossn 7-65 

Oxygen 6-55 
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.  TAVt.  Dunuu  and  Pelleder  find  iu  constitiwnia  b>  be : 

Carbon. .'....' 75-02 

Asote. ..".,. , .,     9-iS 

Hydrogen , .     6*69 

Oxygen I04S 

100*W 
The  difference*  in  the  proportioai  of  azote  and  oxygen  are  yerf 
considerable. 
In  the  analyue  of  morphia,  tie  agreement  it  tnueb  greater  thn 
-   could  have  been  expected  from  the  great  difierencei  noticed  in  cuf 
chonia  and  quina.    Mr.  Braode  gives  aa  tba  elements, 

Carbon 72« 

Azote S'S 

HydrogOD 5*5 

Oxygen 17*0 

1000 
while  MM,  Dumai  and  Pelleder  itate  iti  compoaidon  to  be: 

Carbon 72-0* 

Azote 8'53 

Hydrogen 701 

Oxygen ,. ..   ll'Sl 

994o" 
AccordingtoMr.Busiey(^»i«i&,K.S.Ti.329}iniorpbiaiaconipOied(^ 

Carbon. 690 

Azote IrS 

Hydrogien 6*5 

Oxygsn SOD 

lOOHl 
In  thii  analyiis  there  !■  a  difference  of  more  than  five  per  cent,  in 
the  quantity  of  oxygen  oompared  irith  thkt  in  the  last  quoted;  but 
white  MM.  Dunuu  and  Pelietier  differ  from  Mr.  Brands  tn  Msigning 
nearly  eight  per  f»nt.  of  oxygen  to  cinchonia,  tliey  and  Mt  ^fUNJ 
di^  trom  Dr.  Thomson  in  ■tatii^'  azote  to  be  one  <u  the  cwntiUiwiH 
of  morphia,  and,  according  to  him,  it  i*  oompoaed  of 

Carbon 44*72 

Hydrogen 5-59 

Oxygen 4©«d 

I00«0 

From  Ae  different  atatements  which  have  been  thus  made  with 
respect  to  the  composition  of  these  vegetable  alkaliet,  it  appean  pro- 
ble,  dther  that  different  aabatances  have  been  employed  under  die 
same  name,  or  that  Impurity  must  have  been  In  some  cases  mixed  witll 
them ;  if  the  difference  existed  as  to  the  quantity  of  any  other  element 
instead  of  the  presence  of  azote,  It  roigfat,  perhaps,  be  referred  to  moist- 
ure, or  water  ofctyitallizationi  but  as  the  cue  stands,  fiirdier  e^tpei^ 
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ni.  D<eifreiner*t  Eudiometer. 

Prof.  Diebereiner  having  liig^feeted  the  use  of  finely  divided  platina 
for  the  purpose  of  detecting  minute  portions  of  oxyeen  in  a  gnseauB 
mixture,  in  which  hydrogea  also  ia  present,  Messrs.  Dooiell  and  Chil- 
dren mixed  20  meiuures  of  atmo&pheric  air,  with  37  measures  of  hydro* 
gen  gas,  and  passed  up  to  the  mixture  &  small  portion  of  the  platina 
powder,  procured  by  heating  the  ammonia  muriate  to  redness,  and 
made  into  a  ball  with  precipitated  alumina.  The  pellet  was  heated  red 
by  the  blowpipe,  immediately  beforait  wag  used ;  its  size  about  that  of 
a  small  pi».  The  absorption  amounted  to  1 3  measures  =  43  oxygen, 
belAg  01  of  a  measure  more  than  the  quantity  of  oxygen  in  20  mea- 
aures  ofatmospheric  air,  which  may  probably  have  arisen  from  a  slight 
impurity  in  the  hydrogen,  or  from  some  minute  unperceived  bubUes 
of  air,  entangled  m  the  mercury.  -      -  . 

Another  mixture  of  common  air  and  hydrogen,  in  which  the  tatter 
was  in  considerable  excess,  was  deprived,  of  its  oxygen  by  the  pellets, 
and  when  the  absorption  was  complete,  38  measures  of  the  residual  gas 
were  taken,  and  a  fresh  pellet,  heated  to  redness,  immediately  before 
it  was  used,  passed  up.  After.standing  abouLa  quarter  of  an  hour,  no 
absorption  had  takeo  place.  The  tube  and  the  mercury  .were  then 
placed  before  the  fire,  till  the  whole  apparatus  was  too  hot  to  be 
touched  with  the  naked  hand.  Tt  was  then  removed  from  the  fire,  and 
when  cooled  to  its  original  temperature,  the  mixture  occupied,  aa 
before,  exactly  38  mesisiirea.  The  powder  of  platina  with  hydrogen 
seems,  therefore,  to  be  admirably  calculated  for  eudiometrical  purposes. 
its  application  is  extremely  simple  and  easy,  it  is  speedy  in  its  effect, 
and  no«rror  need  be  uppreheoded  from  the'  formation  of  ammonia, 
even  at  considerably  elevated  temperature*.  It  appears  also  to  be 
well  calculated  for  ascertaining  the-puvity  of  simple  gases,  at  least  m 
&r  as  regards  admixture  ofatmospheric  air.  The  oxygen  of  a  very 
minute  porUon  of  commm  air,  mixed  with  carbonic  acid  gas,  and  a 
little  hydrogen,  was, immediately  absorbed,  on  passing  up  one  of  the 
little  petletato  the  mixture. — (Institution  Journal,  xvi.  374.) 

IV.  A'fU!  Minerals. 
Mr.  Brooke  hat  lately  described  two  new  mineral  bodies;  to  the 
first  he  has  given  the  name  of  Childrenite,  on  account  of  the  attention, 
aaaone  other  inducements,  which  Mr.  Children  has  shown  to  miheral- 
ogical  chemistry.  -  This  mineral  was  met  with  in  Devonshire,  and  was 
said  to  have  been  taken  from  spme  part  of  the  ground  whirh  had  tfeen 

Eeiforated  for  the  Tavistock  canal ;  it  was  supposed  at  first  to  be  car- 
(»nate  of  iron ;  but  Dr.  Wotlaston  determined  that  it  was  apkosphate 
of  alumina  and  iron.  ■ 

The  primary  form  of  the  crvstal  is  assumed  by  Mr.  Brooke  to  be  a 
rigia  rhombic  prion !  but  he  has  not  succeeded  in  cleaving  it.  The 
.crystals  scratch  glass ;  their  colour  is  wine^yellow,  they  occur  on  the 
surface  of  crystallized  quartz,  and  might  be  mistaken  by  a  casual 
observer  for  sulphate  of  barytes- 

The  next  mineral  was  sent,  among  other  Vesuvian  substances,  to 
'Mr.  Brooke  by  Dr.  Somerville,  from  which  circumstance  he  has  named 
it  SomervUiile  i  the  primary  form  of  the  crystal  is  a  rigfit  square jiiiini, 
but  the  crystals  are  modified  by  numerous  secondary  puines ;  Uiey  may 
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be  cleaved  parallel  to  the  tenninal  .pltnest  but  impetfectly,  if  at  aU, 
parallel  to  the  lateral  planes,  or  to  the  diagonala  of  theprino;  ib^ir 
colour  is  a  vervpale  dull-yelloiV  ;  they  occur  in  cavities,  with  cnttal-, 
Kzed  black  inica,  and  with  another  substance  not  yet  examinea;  the. 
mass  to  which  thev  adhere  appears  to  be  nearly  all  Somenrlllitf,  later*, 
mingled  with  black  mica.  ^ 

This  substance  might  at  first  viewbe  mistaken  for  idocraie  ;  but  it  is 
much  softer ;  the  clcavi^  parallel  to  the  terminal  planes  much  more 
distinct,  and  the  ctoes  fracture  more  glossy.  Mr.  Children  has  alijD 
compared  the  characters  of  this  mineraTuiider  the  bloffpipe  withfboae 
of  iuocrase.  When  exposed  alone  in  the  forceps^  it  shgot^  decrepi- 
tates, which  idocrase  oocs  not,  and  fuses,  with  greater  di^iUty  toni' 
idocrase,  into'  a  greyish  gla«s,  the  globule  from  idocrase  being  greenish. . 
Witli  borax,  in  the  reducing  flame,  idocrase  produces  a  ligu>green, 
and  this'acolourlessslass.  , 

Mr.  Brooke  has  likewise  examined  the  mineral  called  kug^tckaum, 
by  the  Germans,  of  which  he  had  not  met  with  any  analysis.  This 
mineral,  which  is  the  same  as  the  fibrous  or  flaky  bright-greeasuhstaDCe^ 
found  at  Matlock,  appears  to  be  a  carionote  of  copper  and  zuk< — 
(Ins^tutioD  Journal,  xvi.  274.) 

V.  Death  of  Mr.  Bowdich,  in  Africa. 

It  U  with  unfeigned  regret  that  we  announce  the  death  of  this  enter- 
prising  and  accomplished  traveller;  he  has  fkllen  a  victim  to  his  over 
exertions  in  surveying  St.  Mary's  River,  in  Gambia:  he  expired, 
after  lingering  a  fortnight,  on  the  10th  of  January,  leaving  a  widow 
and  three  children  totally  unprovided  for.  We  are  happy  to  learn  that 
proposals  will  shortly  be  issued  for  publishing,  for  their  benefit,  Mr. 
Bowdich's  "  Excursions  in  Madeira  end  Porto  Santo,"  a  «vofk  -whicfa 
he  had  completed  prior  to  bis  decease. 


Article  XVIII. 
NEW  SCIENTIFIC  BOOKS. 


Bletnents  of  Ftiysiolbgy,  by  J.  Bostock,  MD.  is  nearly  ready. 

Capt.  Sir  Henry  Heathcote,  RN.  has  in  the  press,  a  Treatise  on 
Staysails  for  the  Purpose  of  intercepting  Wind  between  the  Square^ 
Sails  of  Ships  and  other  Square-ri^ed  Vessels :  illustrated  by  suitable' 
Diagrams,  and  Plates. 

A  Treatise  on  the  Nature,  Symptoms,  and  Cure  of  Cataract ;  by 
John  Stevenson,  FRCS.  8vo. 

A  Treatise  on  Mineralogy,  by  Frederick  Mobs ;  translated  ftom  the 
G^man  by  W.  Haldinger.     2  vols,  post  6vo. 

Extracts  from  a  Journal  writteo  on  the  Coasts  of  Chili,  Peru,  and 
,Mexico,  in  the  Yean  1820,  1821,  and  1822 ;  by  CapL  Basil  Hall,'RN. 
Author  of  a  Voyage  to  Loo  Choo.    2  vols,  post  8vo. 
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A  Second  Letter  to  Sb  John  Cox  Mippeiley,  on  the  Miachiefi  ind* 
Attitai  to  the  Tread-Wheel,  as  an  iDStniment  of  Priion  Ductplioe, 
contaimng  an  Examination  of  the  Official  Reports  upon  this  Subject, 
retomed  to  llie  Secretary  of  State's  Office,  dHring  each  Session  of 
Parliament.    By  Jdin  Mason  Good,  lUD.  FRS.  ftc.    Price  2t.  6d. 

The  West  India  Colonies :  the  Calumnies  and  Misrepresentations 
drculated  against  them  by  the  Edinburgh  Reriew,  Mr.  Ciarkson,  Mr. 
Cropper,  Ac  examined  and  refiited.    By  James  Mac  Queen.    8to. 

lit. 

The  Pupil's  Fharniacop<na ;  being  a  literal  Translation  of  the  Neir 
Edition  of  the  London  I%armacopceiti,  &c.  By  W,  Maugham, 
snn»OB.    8s. 

Hieldiea  of  the  Philosophy  of  Apparitions ;  or  an  Attempt  to  trace 
mdi  lUiNnms  to tbeir  Physical  Cwses.  By  S.  Hibbert,  MD.  FRSE. 
Ac    10f.«<f. 

lite  En^lafa  Flora.  By  Sir  James  E.  Smith,  President  of  the  Lin- 
luean  Sodety,  Arc.    Vols.  1  and  S.    U.  4j. 

"Hie  New  Htarmaoopoeia  of  the  Royal  College  of  Phyticians  of 
London,  1834;  translated  by  Sir  George  L.  Tut&U,  Kt.  MD.  FRS.' 
8to.7<.    18nio.44. 

Gardner  on  Iodine.    8to.    4(. 


AsncLE  XIX. 
NEW  PATENTS. 


G.  Pollard,  Rupert-street,  9t  James,  Middlesex,  brass-founder,  for 
certain  improvements  on  machines  for  levigating  or  grinding  colours 
uaed  in  the  various  branches  of  painting,  which  machinery  may  be 
worked  by  any  suilidile  power,  and  is  appBcrittc  to  other  useful  pur- 
poses.— Jan.  19. 

J.  Russet,  Wednesbury,  Staffordshire,  gas-tube  manufacturer,  for  bis 
improvement  in  the  manvt&Kture  of  ttlbee  for  gas  and  other  purposes.— 
Jan. 19. 

S.  Broadmeadow,  Abenf^avenny,  Monmouthshire,  civil  engineer,  for 
his  improved  method  ofmanufucturingandpurifying  inflammable  gases 
by  the  admission  and  admixtura  of  atmoi{A«ic  air. — Jan.  19. 

H.  fletcbar,  Walsall,  StaSbfdshire,  saddler's  ironmonger,  for  certain 
impcovamenta  m  taaoing  faidea  and  otker  skina. — Jan.  1 9. 

T.  Bewley,  Mount  Mtb,  in  Queen's  County,  Ireland,  cotton  manu- 
fiwtur^,  for  certain  in^urovemenU  in  wheeled  CBrriages.— Jan.  H. 

J.  Heathcoat,  Tiverton,  Devonshire,  lace  manufiKturcr,  foe  certan 
i«^nrvfn«nu  in  tha  medMil  of  figuring  or  oniamoming  vaiiom  kmds 
<rf'gooda  manufactured  from  silk,  cotton,  or  flax. — Jao.S4. 

J.  Joaea,  Leeds*  YarlcaUrt,  Iwilsh  manufocUir^ ,  fw  certain  improve- 
ments in  machinery  and  instnmeais  for  drewing  and  cleansing  woollen, 
ootton,  lineoj  ailk,  »ad  other  floOit  w  fobric*.— Jan.  27. 

Sir  W.Congrene,  Bart.  Ce^Uboet,  Stitnd,  for  Us  improwd  method 
■  of  stamping. — Feb.  7. 
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PHILOSOPHY. 


Mjr,   1824. 


Article  I. 

Remarks  on  Solar  Light  and  Heat.    By  Baden  Powell,  MA.  of 
Oriel  College,  Oxford. 

^0  the  Editor  of  tbe  Amiali  of  Philosophy.) 

Snt,  JprUi,  1984. 

In  expiration  of  the  design  of  the  present  communication,  I 
conceiye  it  neceseary  to  observe  in  the  tirst  inBtance,  that  having 
been  engaged  in  experiments  on  solar  light  and  heat,  I  have  laia 
accounts  of  some  ot  them  before  the  Royal  Society  (see  reports 
of  Royal  Society,  Atmah,  Feb.  1824) :  tuose  accounts,  however|, 
being  confined  to  the  mere  detail  of  the  experiments,  I  wish 
through  the  medium  of  your  jouraal  to  offer  some  remarks  oi^ 
the  subject,  of  a  more  general  nature,  and  which  may  be  consi- 
dered as  forming  a  sort  of  introduction  to  such  experimental 
researches. 

If  then  in  taking  a  brief  review  of  the  present  state  of  oar 
knowledge  upon  this  subject,  my  remarks  and  statements  should 
not  be  of  a  nature  wholly  new,  my  design  as  thus  explained  will 
be  a  sufficient  excuse ;  and  the  more  so  as  I  could  not  proceed 
to  the  few  experiments  here  given  without  auch  preGminary 
considerations.  I  am,  Sir,  your  obedient  servant, 

B.  Powell. 


I.  <1 .)  Speaking  according  to  our  ordinary  scotatioM,  we  are 

^customed  to  lay  thattt ■-—.—  t-n-  ji_l*  — * 

iitv>  Strut,  vot.  VII, 


aecustomed  to  tay.  that  the  oon,  commmiicate*  both  i^t  and 

^^  "        '  In  CiOOQIc 
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heat.  Light  is  transmitted  in  a  vra.y  whicK  we  tenn  radiation. 
The  heatirom  non-luminous  hot  bodies  is  transmitted  to  a  diet- 
ance  in  a  way  cloaely  analogoua ;  and  to  which  the  same  name 
has  been  appUed.  In  the  first  instance  we  might  suppose  that 
the  sun  sends  out  two  s^arate  emanations,  one  of  light,  and 
another  distinct  from  it,  and  similar  to  that  of  radiant  heat  from 
ft  mass  ofhot  water;  and  this,  perhaps,  was  the  first  viewtaken 
of  the  subject,  though  a  confused  idea  of  some  very  close  and 
intimate  connexion  subsisting  between  the  solar  ligot  and  heat 
appears  to  have  prevailed. 

(2.)  This  euhjecU  a&  might  naturaUf  be  expected,  attracted 
the  early  notice  of  experimecten.  A  veiy  slight  examination 
sufficed  to  show  that  the  rays  of  solar  heat  (whatever  their 
nature  might  be)  differed  essentially  in  many  properties  from 
those  of  terrestrial  heat,  whetiier  radiated  from  luminous  or  non- 
luminous  bodies.  Whether  there  existed  a  separate  set  of 
heating  ra^s  distinct  frotal  tbbse  of  b'^t,  and  at  tne  same  time 
differing  in  many  respects  from  rays  of  teixestrial  heat;  or 
whether  these  dinerences  depended  on  some  unknown  proper^ 
of  the  rays  of  light,  was  a  question  which  for  a  long  time 
remained  without  any  direct  investigation,  and  on  whicn  even 
now,  we  have,  perhaps,  no  rery  precise  ideas. 

Among  the  earliest  experiments  on  the  siibiect,  if  not  actual^ 
thefirst,  were  those  of  Mr,  Boyle,  on  the  difl^rent  degrees  of 
heatcommunicated  bythe  sun  to  black,  white,  and  red-coloured 
Bur&ces.  These  were  extended  and  conhrmad  iu  the  well- 
known  investigaUona  of  Dr.  Franilin,  &c. 

"  Mr.  Boyle  caused  a  large  block  of  black  marble  to  be 
growid  into  the  form  of  a  spherical  concave  speculum,  and  found 
that  the  sun's  rays  reflected  from  it  were  Tar  from  being  too 
powerful  for  his  eyes,  as  would  have  been  the  case  had  it^een 
of  any  other  colour;  and  although  its  size  was  considerable,  yet 
he  could  not  set  a  piece  of  wood  on  fire  with  it ;  whereas  a  far 
less  speculum  of  the  same  form,  made  out  of  a  more  reflecting 
substance,  would  piesently  have  made  it  flame."— -(Boyle  on 
Colours,  &c.) 

.  *  Scheele  conceived  that  the  sun's  rays  of  light  produced  heat, 
not  when  in  motion,  but  only  when  staffed  by  the  interpotition  of 
so/uJ  bodies. — (Treatise  on  Ait  and  Fire,  &c.) 

Mr.  Melville  seems  to  have  viewed  the  matter  nearly  In  tht 
pame  h'ght,  and  to  have  conceived  reflexion  at  an  opaque  surface, 
the  cause  of  excitation  of  heat  from  the  sun's  rays.— -(See  Phih 
Mag.  June,  1815,  a  paper  by  Dr.  Evans.) 


(3.)  In  later  timen  the  experiments  of  Prof.  Leslie,  Sir  S| 
Davy,  Scd.  have  sufficiently  established  the  property  possessed 
by'  that  emanation  (whatever  ife  nature  may  be,  whether  simple 
-_  J,    .iL-_i.    ■     J.  :   _j  1-         ,!__    —     of  producing 

COS  ovting  to 


or  compound)  which  is  derived  from  the  sun,  of  producing 
smat^  n«at  to  bodies  in  {^opcwtioa:  to  tlwirsidtaces  ovtingto 
fMj^aof  GcdoHTrliava  the  efipaoity  ctf  abtoi^g  r»y*  oflig^ 
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It  baM  be«b  eqniUy  well  evt^isliad  by  Prof.  Letlis,  CooDt 
Rmnfonl,  See.  that  the  heat  emaimting  from  a  nuua  of  noii> 
lan^ai  hot  aiatt«r,  has  ne  aach  rdation  to  tlie  colour,  though 
a  very  close  one  to  tJie  natare  and  texture  of  the  surface. 

(4.)  IV  eiperiowDtB  of  Sir  B.  Home  (Phil.  Trass.  1821, 
Part  I.)  are  particularly  deserving  of  ettestion,  as  axblbhiog 
what  might  at  fint  tight  be  eoasidered  an  exception  to  the 
above  rematki ;  a  greater  effect  being  produced  in  some  instanccB 
on  a  trUte  Ihaa  on  a  black  earface.  A  more  attentive  exatnina- 
tiiui,  bowerer,  will  show  as  that  these  expetiotents  prove  thus 
inncfa.  The  beat  occasioned  by  the  rays  oi  the  sua  when 
teeeiTed  directly,  <a  nlien  in  some  degree  intercepted  as  by  tfaia 
white  cloth,  on  the  akin,  is  greater  than  that  commanieated  by 
eondoction  to  the  same  akin,  through  a  black  cloth  in  contact 
with  it,  which  is  itself,  in  the  first  instance,  heated  by  absorbing 
•be  rays. 

A  white  akin  is  scorched,  and  a  aegro's  skin  is  not,  in  ten 
ttinntas  by  the  direct  rays  of  the  sua ;  that  is,  as  before,  the 
outer  coat  of  the  white  skin  allows  some  of  the  direct  rsya  to 
{was  through  and  affect  the  sentient  sabstance  beneath; 
whereas  in  toe  case  of  the  black  skin,  the  rays  are  absotbed  by 
the  black  surface,  and  so  aflect  the  sentient  parts  otAy  as  heat 
of  temperature. 

IK  (d.)  As  to  the  nature  of  this  beating  effect,  the  greatest 
difiereace  of  opinion  has  long  prevailed  among  the  most  distin- 
guished philosophers ;  one  party  maintaining  tiie  totally  distinct 
existence  of  light  and  radiant  beat  in  the  componnd  solar  beam; 
the  other  contending  for  the  absolute  identity  of  tke  two  :  the 
same  principle  being  merely  displayed  under,  two  different  oddi' 
fications.  (See  Sir  W.  Herscbel.  Phil.  Trans.  1800,  Part  II.  j 
Leslie  on  Heat,  p.  162,  Biot,  Traits  de  Physique,  vol.  ir.  p. 
690,  &c.) 

Witbout  enteriDg  upon  an  examination  of  tbe  merits  of  either 
theory,  we  may  proceed  to  remark  that  the  first  object  in  the 
indoctive  examination  of  this  subject  is  to  ascertain  dlstincUy 
what  peculiar  properties  of  this  Seating  emanation  we  can  lix 
upon  by  whica  its  nature  may  be  defined,  and  by  the  help  of 
wnich  we  may  be  enabled  to  compare  it  witii  other  heating 
emanations. 

(6.)  Among  the  most  obrioua  properties  of  the  solar  rays,  we 
perceive  that  before  adverted  to,  viz.  that  they  produce  heat  on 
bodies  in  proportion  to  the  darkness  of  thoir  colour,  and  not  in 
regard  to  the  absorptive  qaaHties  of  the  texture  of  their  surfaces 
for  the  heat  from  non-luminous  bodies.  This  relation  is  univer- 
sal, and  without  any  exceptions;  it  is  conseiiuently  one  which 
we  can  satisfactorily  adopt  as  the  foundation  of  a  distinctive 
description. 

(7.)  We  may  from  this  advance  to  another  test,  which  will 

afibrd  an  addition^  characteristic.   It  has  been  distinctly  shown 

t2 
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tiiat  all  heating  emanatioas  from  terrestrial  bodies  whetBerlaim- 
nous  or  not,  are  more  or  less  stopped,  or  even  in  some  cases 
totally  intercepted,  bjr  the  interposiuoti  of  a  glass  screen.  Similar 
experiments  may  easily  be  triea  on  the  solar  rays. 

That  little  oi  no  diminution  of  effect  is  produced  on  a  black- 
ened thermometer  exposed  to  the  sun,  by  the  interposition  of 
^asSr  has  been  shown  by  several  experiments.  As  it  is 
remarked  by  De  ht Roche  (Biot,  Traits  de  Phys.  voLiv.  p.6]l>, 
I  have  also  frequently  observed  the  same  thing,  talqng  notice  of 
the  temperature  of  the  glass,  ns  will  be  subsequently  seen.  Bat 
there  is  another  part  of  the  question  which  still  spears  to  me  to 
want  further  examination.  The  sun's  rays  produce  some  heating 
effect  oin  surfaces  of  a  light  colour.  I  nave,  therefore,  tried 
whether  also  in.  this  case,  and  when  the  texture  of  the  surface 
was  vety  absorptive  for  simple  radiant  heat,  a  glass  screen  has 
any  power  to  diminish  the  effect.  Two  thermometers  were 
exposed  together  to  the  direct  and  screened  rays,  one  havine  its 
bulb  coated  with  indian  ink ;  the  other  with  a  Uiin  paste  of  (£alk 
and  water;  the  bulbs  were  free  from  contact.  It  there  existed 
in  the  solar  beam  any  rays  of  such  a  nature  that  they  were 
affected  by  the  texture  rather  thjn  the  cokmr  of  surfaces,  and 
were  not  capable  of  paising  through  g/au,  they  would  be  affected 
by  a  suriace  of  chalk  more  than  one  of  indian  ink.  If  they 
formed  only  a  small  proportion  of  the  whtde,  the  diminution, 
when  glass  was  interposed  before  the  inked  thermometer,  might 
be  so  small  as  to  be  imperceptible ;  but  with  the  whitened  sur- 
face, it  would  be  much  more  conspicuous. 

(8.)  The  following  are  the  results  of  two  sets  of  experiments 
conducted  on  this  priactple : 
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(9.)  These  results  exhibit  a  veiy  close  agreement  in  the  ratio 
of  the  lifiings  of  the  two  thermometers,  when  exposed,  and  when 
screened,  and  this  with  glasses  of  different  thickness,  at  different 
times,  and  with  different  absolute  intensities  of  the  sun's  tays ; 
as  also  when  the  colours  of  the  bulbs  were  mutu^y  changed. 
The  mass  of  the  bulb  A  was  somewhat  greater  than  B  ;  the  glass 
acquired  no  heat  sufficient  to  interfere  with  the  results  ;  and  the 
thermometer  was  always  placed  so  that  the  bulbs  were  not  near 
any  object  which  might  radiate  heat.  The  temperature  of  the 
air  affecting  both  surfaces  equally  would  tend  to  diminish  the 
ratio.  To  its  variation,  I  conceive,  the  trifling  difference  in  the 
ratios  may  fairly  be  ascribed. 

(10.)  Hence,  I  think,  we  are  entitled  to  conclude,  that  there 
do  not  exist  in  the  solar  beam  in  its  natural  state  any  rays  of  the 
description  just  alluded  to;  but  that  the  whole  emanation 
consists  of  one  sort  of  rays  distinguished  by  the  two  characteris- 
tics of  affecUng  substances  with  neat  in  proportion  to  the  dark- 
ness of  their  colour,  and  being  v/hoWy  transmissible  through  ^lasi 
without  heating  it ;  and  that  these  same  rays  when  they  infrmge 
on  the  eye  are  capable  of  producing  the  sensation  of  vision ; 
and  by  the  absorption  of  some,  and  the  reflexion  of  others,  of 
their  constituent  parts,  at  the  surfaces  of  bodies,  produce  the 
phenomena  of  colours. 

(II.)  The  heating  effect  maintains  an  intimate  relation  to 
light  hoth  in  respect  to  the  substances  which  it  traverses  without 
interception,  and  to  those  by  which  it  is  absorbed,  and  to  the 
degree  of  absorption.  It  is  found  to  accompany  the  rays  of 
light  in  the  most  constant  and  inseparable  manner:  through 
wnatever  substance,  and  in  whatever  direction  it  takes  its  course, 
this  is  strikingly  exempli6ed  in  one  of  Sir  W.  Herschel's  experi- 
ments (Phil.  Trans.  1800,  No.  13,  Exper.  11),  in  which  the  heat- 
ing effect  is  shown  to  accompany  the  rays  of  light  in  all  the 
alterations  of  its  course  through  a  Newtonian  telescope  with 
four  lenses. 

Speaking  in  general  terms,  within  ordinary  limite,  and  for 
light  of  the  same  colour,  we  may  say,  that  tiie  heating  effect 
increases  or  decreases  in  proportion  to  the  intensity  ofiltumiiuU- 
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iog  «fiect.  Pn^  Leslie  ooasiders  the  proportitm  to  be  precise 
and  uodeviating. 

(12.)  Whatever  we  suppoge  to  be  the  state  ia  which  the  heat 
ezUts  whea  it  thus  inseparably  accompanies  the  luminous  rays, 
it  is  evident  that  there  must  be  some  peculiar  cirounistaace  is 
the  mode  of  ita  uoion  which  makes  its  effects  sensible  ooly  under 
some  particular  circumstanceB  ;  and  under  others  endows  it  with 
progerties  which  heat  in  its  simple  radiant  state  does  not  possess. 
It  evidently  exists  in  a  state  essentially  different  from  that  of 
simple  radiant  heat ;  and  we  may  in  genend  say,  that  it  is  never 
developed  or  rendered  sensible  except  under  such  circumstances 
as  produce  at  the  same  time  some  modification  or  change  in  tho 
light  itseif. 

Upon  considering  att  these  well  established  facts,  I  think, 
instead  of  using  sucn  terms  as  "  calorific  rays,"  and  "Inminoiu 
rays,"  it  is  nmch  more  conformable  to  facts,  and  involves  no 
hypothetical  ideas,  to  describe  the  phenomena  by  the  terms 
"  rays  of  light,"  and  the  "  healijtg  power  or  property  "  of  those 
rays. 

III.  (13.)  Thus  far  my  remarks  have  been  confined  to  the 
nature  of  the  heating  power  of  the  sun  when  its  rays  are  in  that 
state  in  which  they  naturally  are,  as  coming  directly  from  that 
luminary.  In  the  next  place  we  have  to  inquire  whether  by  any 
modification  which  these  lays  may  be  made  to  undergo  by  artifi- 
cial means,  we  can  attain  to  any  further  elucidation  of  the  nature 
of  this  heating  power. 

(14.)  It  has  been  shown  by  the  experiments  of  M.  Berard 
(Biot,  Traits  de  Phjie.  Vol.iv.  p.  603,  &c.),  that  when  light  under- 
goes polarization,  the  heating  power  participates  in  that  effect. 

It  has  also  been  shown  by  the  same  distinguished  philosopher 
(see  Biot  as  above),  that  simple  radiant  beat  when  unaccompa- 
nied by  light  is  susceptible  of  being  polarized  also.  In  consi- 
dering these  results,  we  must  be  caretul  not  to  confound  them 
together ;  because  simple  rays  of  heat  are  capable  of  displaying 
the  effects  of  polarizarion,  and  the  heating  eSect  in  the  solar 
beam  idso  obeys  the  same  impulse,  we  must  not  hastily  conciudg 
that  the  same  agent  existing  in  the  same  form  is,  therefore,  the 
common  heating  principle  in  both  cases. 

(IS.)  The  heating  power  of  the  sun  is  well  known  to  be 
capable  of  being  collected  in  a  focus  along  with  the  luminous 
rays,  both  by  reflexion  and  refraction.  By  the  former  means 
simple  radiant  heat  may  also  be  concenti'ated :  this  circumstance 
again  shows  a  iimi/arily,  but  does  not  prove  an  identity  in  th^ 
agents  or  powers. 

in  one  of  Sir  W.  Herschel's  experiments  (Phil.  Trans.  1800, 
No.  15,  Exper,  23),  a  focus  of  beat  different  from  that  of  light 
seems  to  be  proved.  This  opinion  it  is  not  my  design  at  prfix 
sent  eitiier  to  maintain  or  controvert.  I  have  only  to  observe, 
that  granting  its  truth,  it  mu&t  uot  'be  applied  as  an  argament  to 
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Sbow  fhftt  flimpls  ndiurt  heat  cxisto  distinedr^a  the  «^iir  bftftM  ( 
or  In  othtr  words,  dwt  tlw  mm's  heat  ie  proaocad  by  tm  uaeDt 
identical  vith  that  which  emanates  from  Doa-4n«UBou8  hot  bo- 
dice ;  it  inerely  shows  that  die  refiraotire  and  disperatTtt  power 
which  the  kns  exercisea  od  H^\t  is  eapfthde  of  elitttingfrom  H  a' 
certain  agent  or  set  of  ram  which  produces  the  sensation  of  heat, 
but  not  that  of  illumination ;  and  by  no  meana  shows  that  that 
agent  exists  in  a  separate  form  when  tiie  ray«  of  light  are  in- 
their  direct  natund  condition. 

If  the  focus  of  heat  be  the  same  as  that  of  light,  and  theexpe- 
rimcntof  Sir  W.  Herwihel  (Phil.  Trans.  180O,  No.  16,  Exper. 
I9t  20)  be  admitted,  where  the  concentration  of  simple  radiut 
heat  by  a  lens  appears  to  be  proved,  the  same  remark  ttp|iUesst 
that  just  made  with  respect  to  concentration  by  a  mirror, 

(16.)  The  principal  modification  which  the  sun's  myd  n,w 
mode  to  midergo,  and  from  which  conclnsioBs  relative  to  thtf 
aatare  of  their  heating  power  have  been  drawn,  is  the  tma^iV 
to  which  they  may  be  subjected  by  the  prism.  Into  any  discus- 
sion  upon  the  controverted  points  respecting  these  experimmts, 
I  shall  abstain  from  entering.  We  will  suppose  it  granted  that 
a  set  of  invisible  heating  rays  are  separatea  beyond  the  visibly 
red  rays.  The  existence  ot  such  rays  in  a  distinct  state  in  the 
spectrum  cannot  be  considered  as  any  proof  that  they  hare  that 
dittinct  exbtence  m  tile  natural  state  of  the  rays.  It  by  no 
means  proves  that  any  such  simple  heating  rays  must  have  coma 
directly  from  the  sun,  and  ^aye  been  transmitted  through  the 
prism,  with  merely  a  change  in  their  direction. 

From  the  experiments  above  given,  we  may,  in  reference  to 
this  point  leam  thus  much  ;  the  direct  rays  are  not  accompanied 
by  any  separate  heating  rays  which  are  either  stopped  by  glass, 
or  bear  a  relation  to  texture  more  (haa  colour.  It  therefore 
becomes  aii  iijiportant  object  to  try  whether  in  the  prismatic 
beam  these  heating  rays  possess  those  characteristics  or  not. 
With  respect  to  one  of  the  characteristics,  viz.  transmissibility 
through  glass,  we  have  no  ground  to  assume  that  the  hcatiogf 
prismatic  rays  possess  it  from  th^  circumstance  of  their  pasMOg 
through  the  pnsm,  because,  when  the  light  impinges  upon  the 
prism,  we  know  that  it  has  not  any  such  separate  rays  accompa- 
nying it ;  and  of  the  nature  or  properties  of  the  rays  during  thslr 
passage  through  the  prism,  we  are  altogether  ignorant. 

(17.)  My  object  in  making  these  remarks  is  merely  to  attain 
if  possible  some  clear  ideas  on  the  subject  in  question  ;  and  to 
point  out  those  parts  of  it  which  appear  to  me  to  want  further 
elucidation ;  and  to  several  of  which  1  have  attempted  to  direct 
experimental  research.  The  subject  must  always  remain 
perplexed  and  obscure  so  long  as  we  dispute  about  such  terms 
as  "  calorific  rays,"  "  luminous,"  or  "  noo-luminoua  heat,"  8cc. 
The  only  way  of  arriving  at  clearness  of  ideas,  and  thence  being 
able  to  pursue  the  inquiry  in  a  satisfactory  manner,  is  to  fix  upon 
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HOioe  definite  criteria  by  which  th«  natdre  of  h^atiag  agents  may 
be  distiQEuisbed  and  compared  ;  and  ioateadof  iramiog  theotiea 
to  explain  the  union  of  heat  and  light  in  the  sun's  beams,  to 
dwcnbe  the  nature  of  the  phenomena  in  conformity  to  the 
criteria  above  pointed  out,  as  afforded  by  certain  experimental 
facts* 

H  becomes  necessary  to  subject  to  an  examination  by  those 
criteria  the  Buppoaed  exterior  heating  effect  of  the  prismatic 
spectrum ;  as  welt  as  the  analogous  exterior  heat  of  the  cone  of 
bght  formed  by  a  lens,  and  probably  several  other  phenomena, 
before  we  can  obtain  from  them  any  further  information  respect- 
ing the  nature  of  the  heating  power  which  is  bo  insep^ably 
4«^Dciated  with  the  sun's  light. 

The  remarks  hitherto  made  apply  to  the  subject  of  tolar  tt^bt 
and  heat;  but  they  might  be  extended  also  to  the  investigation 
of  the  relations  of  light  and  heat  from  terrestrial  sources.  The 
ifrant  of  some  fixed  criteria  ofdefinition  must  upon  consideratioa 
be  felt  equally  in  following  up  this  part  of  the  subject  as  in  the 
former ;  and  to  endeavour  to  supply  that  want  should  be  the 
firat.  business  of  the  experimenter. 

Some  further  observations  will  probably  form  the  subject  of  a 
future  communication. 


Article  II. 

Astronomical  Observations,  1824. 
By  Col.  Beaufoy,  FRS. 

Buiket/  Heath,  vear  Stanmort. 

LMitode  W>  ST'  44-3"  North.    Lra^Uide  Won  ia  time  I'  f»W. 


Ememon  of  Jo^lci'i  aeand  (  8k  \V  84"  Ucw  Time  at  BudM?. 

utdHte ]S     IS    45    Meu  Time  at  Oieetiwidt. 

,    Enunion   of    JnfdlCT'i   fimf  fi     IS    49    Mean  Time  at  BiutMy. 


Mf  fi     IS    49    Mean  Time  at  BiutMy. 
.J  8    IS    10    Mean  Time  It  Orecnwidi. 


dcnelTime \^^    g,     j,    Em.  Japilei-.  IttBmb. 

[_\S    SS    01     Em. Jupiter*! 8d limb. 

CloudA  ^erented  the  Immenion  of  Jupitei  being  Kcn:  Kt  the  Emeniac,  Aelimbeef 

Jupiter,  and  the  Moon,  were  tremnloui. 

April   T.    Emendon    of   Japiler'i    tint  1 10    00     15    Mean  Time  at  Budxy. 

HtelSU jlO    10    36    Heui  Time  at  Qieaiwidi. 
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Article  III. 

Oft  the  Decomposition  of  the  Metallic  Sulphalea  by  Hydrogen 
Gas,    By  J.  A.  Arfwedson. 

Since  it  has  become  known  that  the  fixed  allcaline  sulphates 
may,  by  means  of  hydrogen  gas,  be  reduced  to  metalhc  sulphu- 
rets,  it  was  natural  to  infer  that  the  same  method  would  be 
equally  successful  with  the  difi'erent  metallic  sulphates.  This 
consideration  induced  me  to  undertake  a  set  of  experiments  by 
the  above-mendaned  method,  in  order  to  determine  more  accu- 
rately the  nature  of  the  combination  of  sulphur  and  manganese; 
concerning  which  chemists  have  been  long  of  opinion  that  the 
manganese  in  it  is  in  the  state  of  an  oxide  ;  although  several 
circumstances,  the  most  important  of  which  is  its  property  to 
dissolve  in  acids  with  the  evolution  of  sulphuretted  hydrogen 
gas,  have  led  also  to  the  opposite  sentiment.  The  experiments 
which  I  am  going  to  relate  had  at  first  no  other  object  than  to 
determine  the  nature  of  this  compound  of  sulphur  and  maufnt- 
nese ;  but  the  unexpected  results  obtained  led  afterwards  to  the 
experiments  which  will  be  related. 

To  avoid  unnecessary  prolixity  in  the  desciiption  of  the  follow- 
ing experiments,  I  should  state  in  the  first  place,  that  all  the 
reductions  of  which  I  shall  have  occasion  to  speak,  were  per- 
formed in  precisely  the  same  kind  of  apparatus,  consisting 
fnerely  of  a  piece  of  barometer  tube,  of  ratner  difficultly  fiisible 
glass,  about  the  middle  of  which  was  blown  a  small  globultu^ 
cavity,  into  which  the  substance  destined  for  reduction  was  put. 
The  nydrogen  gas  was  prepared  from  unc  and  dilute  sulphuric 
acid.  It  was  dried  by  passing  it  through  iu'sed  muriate  of  lime, 
before  it  entered  the  tube,  m  those  cases  where  sulphuretted 
hydrogen  gas  was  employed,  it  was  freed  from  the  accompany- 
tng  moisture  iu  exactly  the  same  way. 

Reduction  of  Protosalphate  of  Manganese  by  Hydrogen  Gas. 
In  the  little  apparatus  just  described  a  portion  of  pure  sulphate 
of  manganese  was  put,  which,  though  previously  deprived  of  its 
water,  was  again  heated  in  the  apparatus  till  I  was  certain  that 
it  retained  no  moisture :  then  the  evolution  of  hydrogen  gas  waa 
set  a-going,  and  when  the  whole  atmospherical  air  had  been 
driven  out  of  the  apparatus,  the  salt  was  heated  over  an  Argand 
spirit-lamp.  Till  the  matter  became  red-hot,  it  underwent  no 
alteration ;  but  at  that  temperature  the  salt  began  to  become 
dark,  and  at  the  same  time  sulphurous  acid  and  water  came 
over  together.  When  this  extrication  was  at  an  end,  and  when 
the  hydrogen  gas  passed  through  unaltered,  the  redoctiou  was 
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considered  as  completed,  and  the  apparatus  was  allowed  to  cool, 
still  filled  with  hydrogen  gas.  The  product  of  this  experimeot 
was  a  lit^bt-green  powder,  which  dissolved  in  muriatic  acid,  with 
the  evolution  of  sulphuretted  hydrogen  gas ;  and  the  solution 
was  rendered  only  slightly  turbid  by  the  solution  of  barytes. 
ThviB  it  appears  uiat  the  stdt  was  completely  decomposed : 
1-484  gramme  of  snlphate  of  manganese  tnus  treated  lost  0697 
gt.  in  weight,  or  46*97  per  cent.     In  another  experiment  0*553 

Kloat  0-263,  or  47*56  per  cent.  A  tliird  experiment  gave  a 
s  of  1-034  gr.  from  2-195  grs.  of  salt,  which  amounts  to  47-10 
per  cent.  The  mean  of  these  three  experiments  gives  47-22  for 
Uie  loss  of  weight  sustained  by  100  parts  of  anhydrous  sulphate 
(^loangaaese  when  thas  treated. 

It  becomes  now  a  question  of  some  difficulty  to  determine 
die  composition  of  the  substance  thus  obtained.  It  is  impossible 
that  it  could  contain  the  same  quantity  of  sulphur  as  the  salt 
employed  {Ma  S^),  because  a  quantity  of  sulphurous  acid  had 
made  its  escape :  nor  could  it  be  manganese  combined  with  an 
atom  of  sulphur  (Ma  S) ;  for  on  such  a  supposition  the  weight 
lost  by  100  parts  of  the  salt  should  have  been  53-33,  which  was 
coasiderably  greater  than  that  found  by  experiment  I  thought 
it,  thereforci  ukely  that  I  bad  obtained  a  body  analogous  to  the 
crocus  antimonii ;  or  that  it  consisted  of  a  combination  of  sul- 
pbaret  of  manganese  and  protoxide  of  manganese.  The  simplest 
proportion  in  which  such  a  combination  can  take  place,  is  ona 
atom  of  su^thuret  with  an  atom  of  iwotoxide ;  and  in  order  to 
obtain  Buch  a  result  from  protosulphat^  of  manganese  it  is 
obriouB  that  100  parts  of  the  salt  must  lose  47-09  ;  or  almost  the 

loss  sustained  in  the  preceding  experiments  ;~  for  2  Mn  S'  : 

2  Md  8*  —  (Mn  +  Mn  S")  ::  100  i  47-00.  Thereasonofthis 
combination  may  be  thus  explained,  that  the  sulphate  of  maoKa- 
nese  is  decomposed  by  hydrogen  gas  in  such  a  wav  that  halfof 
the  salt  is  changed  into  Mn  S%  while  the  other  naif  loses  its 
aud  and  remmns  in  the  state  of  protoxide.  In  order  to  prove 
the  truth  of  this  opinion,  it  wus  merely  necessary  to  determine 
the  quantity  of  sulphur  in  the  reduced  body,  the  quan^ty  of 
mangsnese  being  tuready  known  from  our  Knowledge  of  the 
composition  of  the  salt ;  and  the  remainder  wanting  to  make  out 
the  complete  weight  must  obviously  be  oxygen.  I  attempted 
first  to  aetermine  the  sulphur  by  dissolving  the  body  in  aqua 
legia  in  order  to  oxidize  the  sulphur,  that  it  might  be  afterwards 
thrown  down  by  barytes  ;  but  the  evolution  of  sulphuretted 
hydrogen  eas  which  took  place  on  the  addition  of  the  acid 
rendered  this  method  abortive.  I  next  dissolved  the  matter  ia 
muriatic  acid,  and  made  the  sulphuretted  hydrogen  gas  pass 
through  a  solution  of  acetate  of  lead;  but  even  wnen  this  pro- 
cess was  followed,  1  obtained  an  uncertain  and  varying  product : 
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the  cause  of  which  was  that  the  sulphoret  of  load  fbnncil  ia  part^ 
converted  into  sulphate  during  the  dryiag. 

Still,  however,  the  tsetbod  retBainodofdetanminingthe  4BM- 
titv  of  sulphur  by  roasting  the  coinpouiid>  A  poTUon  oi  tiis 
substaiKV  in  qnestioD  prepared  just  before,  which  I  shall  henre- 
ifiet  call  orirulphuret  ofmanganeie,  was  heated  to  reduesa  in  a 
platinum  vessel.  The  matter  took  fire  before  it  became  red-hot 
and  burnt,  leaving  behind  brown  oxide  of  manganese,  or  oxidum 
manganoiO'imvgaHicum.  But  in  order  to  drive  off  the  whole  of 
the  sulphur,  a  long  continued  roasting  was  neccasaiy, 

0'36  gr.  of  osisulphuret  gave  by  wis  treatment  0*347  gr.  of 
brown  oxide  of  manganese ;  equivalent  to  96*39  per  cent.  Th« 
oxide  of  manganese  thus  obtaioed  dissolved  in  muriatio  aiud 
without  any  residue,  and  the  solution  wan  not  rendered  turbid 
by  muriate  of  barytes.     Now  if  the  oxisulphuret  of  mangaaeae 

were  a  compovnd  of  Ma  +  Mn  S^,  then  100  parts  of  it  would 
correspond  with  96-58  parts  of  Mn  +  Mn^,  or  brown  oxide  of 
manganese ;  and  the  result,  as  is  obvious,  corresponds  very  wdl 
with  this  calculation. 

Meanwhile,  in  order  to  be  certain  of  the  accuracy  of  these 
conclusions,  I  thought  it  necessary  to  make  direct  experiments, 
in  order  to  show  the  existence  of  protoxide  of  manganese  in 
body. 

For  this  norpose  a  portion  of  protouiiphs^e  of  mangaoesa 
was  reduced  by  hydrogen  gas,  in  the  way  above  described. 
After  this  the  apparatus  was  weighed  in  order  to  detenoioe  tibe 
amoimt  of  the  oxisulphuret  remaining.*  A  stream  of  dry 
sulpburetted  hydrogen  gas  was  then  passed  through  the  tooM 
apparatus.  It  was  clear  that  the  protoxida  of  manganese,  ia 
case  it  was  present,  would  by  this  process  be  converted  into 
Mn  S' ;  consequently  a  certain  portion  of  water  would  b4 
formed.  This  accordingly  took  place,  and  with  so  much  n^ 
dity,  that  almost  as  soon  as  the  gaa  entered  the  apparatus,  and 
before  any  beat  had  been  applied,  tlie  whole  interior  of  the  small 
glass  globe  in  which  the  matter  lay,  was  covered  with  small  dr^pa 
of  water.  It  is  possible  that  the  reduction  in  this  case  might  be 
accomplished  without  the  application  of  any  hieat ;  hut  to  mak* 
vin  of  the  reduction,  it  is  expedient  to  apply  the  heat  of  a  spiriU 
Uutm>  till  the  matter  becomes  of  a  low  red  neat ;  and  the  procesa 
must  be  continued  as  long  as  any  moisture  makes  its  appaar- 
anee.  The  apparatus  is  then  to  be  allowed  to  coot.  It  ia  to  be 
weired  afler  the  gas  with  which  it  is  filled  has  been  driven  off, 
and  replaced  by  common  air.  0*933  gr.  osisulphuret  treated  in 
this  way  left  1-022  gr.  of  sulphuret.  This  corresponds  to  100 
parts  of  the  former,  and  I09*o4  of  the  latter.    This  is  justUie 

*  Tbc  dimuiution  a  weight  wm  quite  the  uine  u  in  the  fbnncr  czpoimeBt, 
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quantity  of  Mq  S*  which,  according  to  calculation,  should  Ije 

obtained  from  100  parts  of  Mn  +  Ma  S^ ;  for  Mn  +  Mn  S*  : 
2MnS»::  100:  109-98.  ^ 

Tbe-colour  ofoxiBulphnret  ofman^neseis  somewhat  a  lighter 
green  than  that  of  the  protoxide,  ft  remains  unaltered  though 
exposed  to  the  air;  and  thus  is  easily  distinguished  from  the 
protoxide,  which,  as  is  known,  speedily  absorbs  oxygen,  and 
becomes  brown.  It  is  easily  distinguishable  likewise  from  the 
Bulphuret  of  manganese,  which  has  a  much  darker  green  colour, 
and  which  moreover,  when  long  exposed  to  the  air,  gradually 
beooroes  oxidized,  and  assumes  a  brown  colour. 

The  constituents  of  100  parts  of  oxisulphuret  of  manganese 
calculated  from  the  data  given  above,  are  as  follows : 

Manganese 70*26 

SulpSor 19  86 

Oxygen 9-88 

100-00 
Or, 

Sulphuret  of  manganese 55 

Protoxide  of  manganese 45 

ioo 

Reduction  of  Protoxide  of  Mawaneie  hy  Sufphuretted  Hydrogen 

It  was  of  importance  after  the  preceding  experiments  to  deter- 
mine whether  any  other  sulphuret  hesides  Mn  a^  could  be  formed 
when  protoxide  of  manganese  is  treated  with  sulphuretted 
hydrogen  gas.  I  prepared,  therefore,  a  portion  of  protoxide  of 
manganese  by  reducing  the  oxide  by  means  of  hydrogen  gaa, 
and  after  the  weight  of  the  protoxide  had  been  determined  with 
the  requisite  precision,  it  was  treated  with  sulphuretted  hydrogen 
gas  BO  longaa  any  water  was  formed.  From  0'317  gr,  protoxide 
of  manganese  treated  in  this  way,  I  obtained  0*392  gr.  sulphuret 
of  manganese,  or  from  100  parts  of  the  former  123"66  <if  the 

latter ;  but  Mn  :  Mn  S''  : :  100  :  122-19.  The  small  excess  in 
the  experimeotal  result  proceeded  doubtless  from  this  cause, 
that  the  protoxide  could  not  be  weighed  with  sufficient  rapidity 
to  prevent  it  from  absorbing  a  little  oxygen  from  the  air. 
'  I  attempted  afterwards  to  reduce  protosulphate  of  manganese 
by  means  of  snlphuretted  hydrogen  gas.     0-899  of  anhydrous 

salt  gave  0*526  of  sulphuret  of  manganese.  Xow  Ma  S^  : 
Md  S*  : :  0*899  :  0-523.  From  this  it  seems  to  appear  that 
manganese  in  the  dry  way  cannot  combine  with  more  than  two 
atoms  of  Btdpfanr. 
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Examination  of  the  Substance  formed  when  Protocarbonale  of 
Manganese  is  fused  in  a  close  Vessel  with  Sulphur. 

1 .  Protocarbonate  of  mangaoGse  -was  iotimately  nixed  wi A 
nearly  twice  its  weight  of  washed  Sowers  of  sulphur.  Hie  mix- 
tore  wau  put  into  a  small  retort  blown  at  the  enamelier's  lua|^ 
which  was  aflerwards  slowly  raised  to  a  red  heat.  When  no 
more  sulphurous  acid  was  exhaled,  and  when  the  superfluous 
sulphur  had  been  volatilized  and  collected  in  the  bcu  of  the 
retort,  the  mouth  of  the  retort  was  stopped  with  a  cork,  and  the 
fire  withdrawn.  On  cooUng,  the  matter  contained  in  the  belly 
of  the  vessel  was  taken  out.     It  had  the  light-green  colour  of 

'  oxisulphuret  of  manganese.  It  dissolved  in  munatic  aeid  with 
the  evolution  of  sulphuretted  hydrogen  gas ;  but  the  sohition 
was  considerably  afiected  by  muriate  of  barytee.  0*418  gt.  of  it 
left  after  burning  0-392  gr.  of  brown  oxide  of  manganese; 
Another  portion,  weighing  0-710  gr.  was  dissolved  in  muria^ 
acid,  ana  precipitated  by  muriate  of  barytes.  There  were 
obtained  0-039  gr.  of  sulphate  of  barytes,  equivalent  to  0-026 
protosulphate  of  manganese ;  consequently  the  abovementioned 
0*418  gr.  of  sulphuretted  manganese  contained  0*016  protosul- 
phate of  manganese,  and  the  remaining  0*403  had  given  0-377 
of  brown  oxide.*  0-403  Mn  +  Mn  S«  would  have  given  0*388 
brown  oxide,  and  the  same  quantity  of  Mn  S^  is  proportional  to 
0*364  brown  oxide ;  consequently  the  body  under  examinatioii 

seems  to  be  a  mixture  of  Mn  S*  with  a  smaller  quantity  of  Mn 

than  in  the  conmound  Mn  -i-  Mn  S'. 

2.  It  was  probable  that  tlie  imperfect  conversion  of  the  proto- 
carbonate  of  manganese  into  Ma  S*  in  this  experiment,  was 
owing  to  the  process  having  been  conducted  too  rapidly; -so 
that  me  sulphur  was  distilled  away  before  it  had  time  to  decom^ 

pose  all  the  Mn.  A  new  portion  of  protocarbonale  of  manga-; 
nese  and  sulphur  was,  therefore,  mixed  together,  and  exposed  to 
a  heat  just  sufficient  to  keep  the  sulphur  in  the  state  of  fusion. 
When  in  consequence  of  continuing  this  heat  for  several  hours 
it  was  supposed  that  the  decomposition  might  be  completed,  the 
heat  was  augmented  so  as  to  drive  off  the  excess  of  sulphur,  and 
the  retort  was  corked  and  allowed  to  cool.  In  the  same  manner 
OS  in  the  former  experiment,  it  was  found  that  0*922  gr.  of  the 
sulphuret  of  manganese  now  formed  contained  0*036  of  proto-J 
sulphate  of  manganese.  The  remaining  0-886  left  when  burnt 
0-7B7  of  brown  oxide  of  manganese.  0*886  Mn  S'  are  propor- 
tional to  0-778  brown  oxide  of  manganese.     Hence  it  appears 

*  Thii  ii  ureeable  to  an  ohaervation  ■Ireadj'  made,  that  no  pratondphMe  of  mun- 
ncM  ii  fmnud  when  lulphniKted  mmganMe  J*  brnnt. 
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that  ia  the  latter  experiment  the  anlphuret  contained  a  smaller 
adiDUtuK  of  oxide  tnaa  m  ^  foraier. 

3.  A  portion  of  the  aalpboret  of  maDrueM  prepared  in  the 
second  enieriment  was  accurately  mixed  and  fused  with  its 
<nn  waij^t  c^  Milphiir.  0-732  gir.  of  this  prodvot  contaiued 
(M)31  of  proteaolpoate  (rf*  manganaae,  and  0-701  gi.  of  the 
iMaaining  quantity  gave  when  bamt  0-619  gr.  of  brown  oxide  of 
BMoganese.  This  qaaatite  differs  only,  by  (HM)4  gr.  from  the 
oalwdatedqiiantity  of  Oxide  which  ahonld  have  bmn  obtained 
Aom  0*701  Mn  S*  j  so  that  the  lalpboret  of  manganeao  of  this 
•xperiBent  iq>pear»to  have  been  free  from  protoxide. 

From  these  experiments  it  appears  that  when  protocarborat* 
of  Manganese  is  fused  with  salphur  in  a  daae  Tessel,  there  is 
^ways  formed  (together  with  a  littls  protosnlpbate  of  manga. 
Base)  a  sol^nret  of  manganeae  containing  moft  or  less  oxSe. 
Hhs  is  tile  Bubotance  wmch  has  been  erroneously  denominated 
nlplKirattcd  oxide  of  manganese ;  and  the  beat  way  to  obtain  a 
snljdiniet  free  from  oxide  is  to  fuse  this  substance  a  second  tine 
wiut  its  own  weight  of  Bulphnr. 

Native  Sulphurtt  of  Mtm^anae,  or  Manoanglanse,  ^/rom 
Nagyag,  in  Traruyhama. 
In  connexion  with  the  preceding  experimenta,  it  seems  of 
inportance  to  determine  the  constitution  of  enlphmvttcd  nan- 
gaoase  iwetmred  by  nature.  This  mineral,  according  to  the 
analysis  of  Klaprotb,  is  composed  of 

Protoxide  of  otanganese 82 

Sulphur 11 

Caroonic  acid 6 


Klaprotfa  concluded  that  the  manganese  was  in  the  state  of 
protoxide,  because  he  found  that  when  protoxide  of  manganese 
and  snlphur  were  melted  together,  he  obtained  a  compound  similar 
to  the  natural  one  as  far  as  external  characters  were  concerned. 
But  the  insufficiency  of  such  a  reason,  connected  with  the  cir- 
cumstance that  the  mineral,  like  the  artificial  sulphuret  of  manga* 
nese,  dissolves  in  acids  with  the  evolution  of  sulphuretted 
hydrogen  gas,  seems  to  furnish  sufficient  ground  for  suspecting 
the  Accuracy  of  Klaproth's  opinion. 

0'494  gr.  of  pulverized  maneanelanse  were  heated  to  redness 
on  a  thin  platinum  plate,  till  they  ceased  to  lose  any  more 
weight.  Native  sulphuret  of  manganese  parts  more  difficultly 
with  its  sulphur  than  what  is  artificiaDy  prepared.  On  that 
account  the  roasting  must  be  several  times  repeated,  becausa 
the  weight  is  dinunished  each  time  the  process  is  repeated.  The 
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midiiHl  ozidum  muiguioso-ittfmgwitciitti  weighed  (>4'25  gr.  It 
diMOlved  compIeUly  iu  muriatic  acid,  ami  the  Bohition  wM  not 
leoderad  turbid  by  muriate  of  bary tea,  aod  wa«  fouDd  to  contahi 
ito  fc«eiga  bodyi  except  a  tnce  (h  iron.    0*494  Mn  S*  an  pr<^ 

portional  witH  0-434  Ma  -f-  2  Mq  j  which  does  not  much  exceed 
the  experimental  result.  We  may  conclude  from  this  experi- 
ment uat  mangaoglanse  is  a  compound  of  one  atom  mangaoeK 
with  two  atoms  stdphur.  That  the  losa  of  weight  was  a  litde 
greater  than  it  ought  to  have  been  was  a  necessary  consequence 
of  the  protocarbonate  of  manganese  mixed  with  the  ore,  which 
could  not  be  completely  separated,  notwithstanding  every  possi- 
ble care.  Even  when  we  find  pieces  which  appear  quite  pare, 
if  we  heat  them  in  a  little  glass  capsule,  tbey  always  become 
spotted  with  small  brown  flocks  of  decomposed  carbonate. 
These  may  always  be  easily  perceived  if  we  examine  the  matter 
through  a  glass. 

Reduction  of  Sulphate  of  Zinc  by  Hydrogen  Got, 

Tie  zinc  Titriol  employed  in  these  experiments  was  prepared 
by  disserving  pure  onde  of  ztnc  in  distilled  Bulphnric  acid.  The 
salt  was  moderately  heated  to  render  it  anhydrous  without 
driving  off  any  of  the  acid.  It  was  then  treated  with  hydrogen 
gas  exactly  in  the  same  way  as  the  protosulphate  of  manganese. 
At  the  same  temperature  in  which  that  sm  was  reduced,  the 
sulphate  of  zinc  began  likewise  to  be  decomposed ;  snlpharoUB 
acid  and  water  were  given  out ;  and  in  a  short  time  the  radaG> 
tion  was  completed.  A  little  before  that  period,  the  matter 
swelled  up  and  acquired  a  motion ;  at  the  same  time  its  temper- 
ature augmented,  m  consequence  of  which  a  small  portion  of 
metallic  zinc  was  sublimed,  and  attached  itself  to  ^e  upper  part 
of  the  apparatus. 

The  reduced  substance  was  pulverulent  and  ^traw-yellow. 
When  treated  with  sulphuretted  hydrogen  gas  a  considerable 
portidn  of  water  was  formed.  It  dissolved  in  muriatic  acid  with 
the  evolution  of  suljihuretted  hydrogen  gas,  and  the  solution  was 
bot  rendered  turbid  by  muriate  of  barytes.  Hence  it  was 
evidently  a  mixture  of  sulphuret  and  oxide  of  wnc. 

The  loss  of  weight  during  the  reduction  of  the  salt  was  in  three 
earefel  experiments  as  follows  :  In  one  experiment  0*544  gr.  of 
rioc  vitriol  left  0-305  gr.  or  56-07  per  cent.  In  the  next  2-933 
gr.  of  the  salt  lefl  1-708,  or  58-23  per  cent ;  and  in  the  third 
I*  166  gr.  of  salt  left  0-664,  or  66-96  per  cent. 

The  quantity  of  oxisulphuret  here  obtained  is  greater  thim  it 
ODght  to  be  if  the  compound  were  analogous  to  the  oxisulphuret 

of  manganese ;  that  is  to  say,  Zn  +  Zn  S* ;  for  100  parts  of 

sulphate  of  unc  correspond  by  calculation  wHh  62-52  Zn  4  Zn 
S*,  a  quantity  which  deviates  considerably  fitom  ihit  MtlHi% 
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obtained ;  and  an  equally  ereat,  if  not  a  greater  deviation  would 
result  if  we  suppose  that  the  oxide  and  sulphuret  are  combined 
in  other  atomic  proportions.  It  was  observed  that  a  portion  of 
the  zinc  was  reduced  to  the  metallic  state ;  but  the  quantity 
,was  so  small  that  the  amount  of  the  change  which  it  would 
produce  cannot  come  into  calculation.  Indeed  if  it  were  to 
prodnce  any  change  upon  the  resnlt,  the  obvious  cooBequence 
would  be  to  render  the  loss  of  weight  a  little  too  high ;  whereas 
in  ell  the  experiments  that  loss  was  too  small.  From  the  expe- 
riment it  is  obvious,  that  the  loss  of  weight  is  various  in  different 
experiments,  and  that  it  becomes  less  when  the  quantity  of  salt 
operated  on  is  greater. 

These  circumstances  taken  together  might  naturally  lead  to 
the  opinion  that  the  sulphate  of  zmc  was  more  or  less  completely 
decomposed  in  the  differentprocesses.  But  as  has  been  already 
stated,  a  portion  of  the  reduced  mass  was  always  dissolved  in 
muriatic  acid,  and  tested  with  muriate  of  barytes,  by  which  the 
liquid  was  sometimes  rendered  slightly  opalescent,  but  not  the 
least  precipitate  ever  fell.  There  might,  however,  have  been 
some  circumstance  which  occasioned  tne  result  to  come  out  in- 
accurate, but  in  what  it  consisted  I  cannot  say. 

Meanwhile  we  may  conclude  from  the  preceding  experiments, 
that  when  sulphate  of  zinc  is  treated  with  hydrogen  gae,  the  salt 
Is  decomposed  in  such  a  way  that  somewhat  more  than  the  half 
of  it  becomes  sulphuret,  and  the  remainder  oxide  of  zinc; 
though  at  the  same  time  the  projjortiona  of  each  of  these  bodies 
do  not  correspond  with  any  atomic  numbers  ^  and  experiments 
which  do  not  give  cori'eEponding  results,  are  not  worth  the  pains 
of  determining  the  relative  proportions  of  the  constituents 
obtained. 

Examination  of  Native  Sulphuret  uf  Zinc,  or  Zinc-Blende. 

I  employed  for  this  analysis  ii  portion  of  a  large  piece  of  ciys^ 
tallized  yellow  transparent  blende,  as  the  purest  variety  of  thai 
mineral  met  with  in  nature. 

a.  1*758  gr.  of  pulverized  blende  were  digested  with  an  aqua 
regia,  which  had  been  previously  gently  warmed,  so  that  it  began 
to  give  out  chlorine  gas.*  When  the  residual  mass,  coagulated 
into  a  lump,  seemed  to  be  no  longer  acted  on  by  the  acid,  it  was 
separated  and  washed.  Dried  on  the  stove  in  a  platinum  dish, 
it  weighed  0'3!J3  gv.  Being  heated  to  redness  in  a  crucible 
inuch  sulphur  wiis  liriven  oQ',  but  a  portion  remained  which  wa^ 
sulphuret  of  zinc.  It  was  dissolved  in  aqua  regia,  without  any 
tesidue,  and  the  diluted  boiling-hot  solution  was  precipitated  by 

'  ■  I  luve  ftnilid  that  thii  is  the  be«t  njlvent  which  can  be  cmplojed  ;  fin  vhen  w« 
dlnalTC  blcDde  in  niliie  acid  or  in  ui  aqaa  ngat  in  which  na  dilonoe  exists,  u  when  s 
dilute  Dittic  add  u  cmplaTed,  there  ia  alwafa  dinaigaged  at  flnt  a  Hule  nilphuretted, 
fcydne^  gai  irttich  may  be  made  erident  ij  holding  a  papir  d^ped  in  soludon  of leai^ 

OTHthcniDUthof  IlkBTCBcI.         .    .  .       ' 
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caibosats  of  potaali.  As  Boon  u  in  ooos^nence  of  Uie  oMUi- 
nued  application  of  heat,  all  excess  of  carbonic  acid  ww  dnMU 
off.  Tn?  precipitate  was  collected  on  tba  filter,  and  washed. 
After  being  beaied  to  redneia«  there  remained  0*  146  gt.  ouda 
ofziDceqiurBlent  to  0*117  gr.  of  metallic  zinc.  Hie  renmiodeD 
of  tike  0-393  gr.  or  0-276,  therefore,  ww  sulphur.  . . 

b.  Tile  sulphuric  acid  Germed  by  tlie  first  digestion  in  aqua 
regift  was  precipitated  by  muriate  of  barytas.  There  were 
obtained  2-288  grs.  of  sulphate  of  barytes,  equivaknt  to  0786 
wilphurio  acid,  or  0'316  sulphur. 

c.  The  residual  liquid  waa  mixed  boUing<h(rt  with  oarbonata 
of  ptrtash,  taking  the  necessary  precautioas  that  none  of  it  was 
lost  in  c<»]Bec|uenQe  of  the  eluxveacenoet.  When  no  mora  ear 
bonic  acid  was  disengaged,  the  carbonate  of  zinc  was  collected 
on  the  filter  and  washed.    When  heated  to  rediteas,  itleftl-311 

g.  of  dnc  oxide,  and,  except  a  trace  of  Iron,  it  did  not  appear 
contain  any  other  snbstance  in  solution :  1-31 1  oxide  is  equi» 
vaknt  to  1-05  metallic  tiac.  Thos  it  appears  that  1-768  Uend* 
eoQbun 

Zinco 0-117 

b 1-050 

M67     ■■ 
Bdphur  a 0-2?6 


0-592 

1-759 
Or  in  100  parts : 

Zinc m-U 

Sulphur. 33-66 

100-00 

This  is  two  atoms  of  sulphur  to  one  atom  of  zinc  for  Zn  :  2  S 
::  66-34  :  33-09. 

Sulphate  of  Cobalt. 

1.  0-639  gramme  of  pure  crystallized  sulphate  of  cobalt ;  but 
preriously  freed  firom  water  by  heat,  were  treated  in  the  way 
idready  described,  with  hydrogen  gas.  At  a  high  temperature 
the  salt  was  easily  and  rapidly  decomposed ;  sulphurous  acid  and 
water  were  fbroied  ;  and  a  dark  grey  cohering  mass  Temaioed, 
whid^  weighed  0-345  gr.  In  a  subsenuent  experiment,  the 
weight  remaining  from  0-772  gr.  of  the  salt,  wasU-4]2gr.  The 
•nbstance  thus  obtained  disstuved  in  a  great  measure  in  muriatic 
acid,  without  the  extrication  of  any  gas.  When  the  mass  was 
heated,  it  was  attacked  a  httle  more  hy  the  acidj  anda^ttle 
sulphuretted  hydrogen  gas  was  disepgaged.    The  undiaaotnkl 
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leiidae  when  heated  gave  out  sulphur,  and  onde  of  cobalt 


2.  0-379  gr.  of  this  reduced  subatance,  treated  with  sulphii' 
letted  hydrogen  gas,  gave  out  water,  and  the  weight  at  the 
conclusion  of  theprocess  was  0*440  gr.  In  a  subsequent  expe- 
riment the  weight  was  increased  from  0-224  to  0-361  gr.  The 
Bumber' 0'440  corresponds  with  116-09  to  the  100  parts,  and 
the  number  0-261  wiQi  117-04.  The  water  obtained  in  this  pro- 
cess, together  with  what  was  said  above  of  the  presence  of 
sulphnr,  shows  us  that  the  sulphate  of  cobalt  decomposed  by 
hydrogen-  ns  becomes  likewise  an  oxisulphuret. 
-  Ihereudneper  cent,  when' the  sdt  is  reduced,  amonnta  in  the  . 
tnt  ezperiment  to  53^ ;  and  in  the  second  to  63-24 ;  or  at  a 

medium  to  63-62 :  but  2  Co  S^ :  Co  +  Co  S«  :;  100  :  63-65. 
From  this  we  may.  conclude,  that  sulphate  of  cobalt  is  decom- 
posed by  bydrosen  gas  in  the  same  way  as  protosolphate  of 
man^nese  ;  or  that  one-half  of  the  salt  is  converted  into  oxide, 
and  the  other  half  into  sulpburet.  The  experiments  with  sulpha- 
retted  hydrogen  gas  ought  to  have  corresponded  with  the  «»»• 

O  result ;  but  this  is  not  the  case ;  for  the  weight  of  Co  + 
:  2  Co  S*  ::  100  :  109-7  ;  conaequeatly  from  100  parts  of 
the  oxisulphuret  I  shoold  have  obtained  109-7  of  sulpburet, 
whereas  in  the  experiments  I  got  as  much  as  1 17-04 ;  but  1  have 
good  reasons  for  presuming  that  this  experiment  formed  a  sul- 
pburet containing  more  sulphur  than  Co  S*.  Since  the  cobalt 
pyrites  from  Riddarhyttan,  according  to  Hisinger's  analysis,* 
consists  of  cobalt  united  to  three  atoms  of  sulphur.  The  number 
117'04  agrees  neariy  with  Co  S*  +  Co  &\ 

Sulphate  of  Nickel, 

A  portion  of  pure  oxalate  of  nickel  (obtained  accordii^  to 
Lauei^a  methoo,  bjr  adding  oxalic  acid  to  a  solution  of  nickel 
not  free  from  cobalt  in  ammonia)  was  heated  in  a  small  retort 
till  it  was  decomposed.  The  residual  metallic  nickel  was 
dissolved  in  dilute  sulphuric  acid,  and  evaporated  till  it  yielded 
crystals. 

I'016gr.  of  crystallized  sulphate  of  nickel  freed  from  moisture 
by  exposure  to  heatj't'  were  treated  with  hydrogen  gas.  This 
salt  was  decomposed  as  easilv  and  speediJy  as  the  preceding 
salts.  At  first  sulphurous  acia  and  water  were  evolved,  but  at 
last  the  gas  which  came  over  had  the  odour  of  sulphuretted 
hydrogen.  After  an  hour,  even  this  odour  ceased,  and  the 
apparatus  was  allowed  to  cool.  The  residue  of  this  experiment 
weighed  0*49  gr.  and  was  a  pale-yellow  cohering  mass,  which 
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here  and  there  seemed  to  have  aodersone  a  commeQcement  of 
fusioD.  It  was  bnttle,  and  easily  reduced  to  a  powder,  which, 
when  rubbed  against  a  hard  body,  gave  a  whitish-yellow  metallic 
streak ;  and  was  attracted  rather  strongly  by  the  magnet.  It 
dissolved  in  nitric  acid,  leaving  a  residue  of  sulphur.  By  con- 
centrated muriatic  acid,  it  was  slowly  attacked,  with  the  evolu- 
tion of  sulphuretted  hydrogen  gas  ;  but  in  dilute  muriatic  acid  it 
did  not  seem  to  dissolve  even  when  the  action  of  the  acid  was 
assisted  by  heat. 

,  The  product  of  this  experiment  could  not  be  an  oxisulphuret, 
because  it  is  well  known  that  the  oxide  of  nickel  is  reduced  to 
the  metallic  state  by  hydrogen  gas.  I  must  have  obtained  a 
aulphuret  which  contained  less  than  two  atoms  of  sulphur,  as 
the  decomposition  of  the  sulphate  of  nickel  was  attended  with 
the  evolution  of  both  sulphurous  acid  and  sulphuretted  hydrogea 
gas.  It  is  to  be  presumed  that  the  salt  lost  one  atom  of  solphur, 
BO  that  the  sulphuret  of  nickel  obtained  was  a  compound  of  one 
atom  of  each  of  its  elements.  Let  us  see  how  this  supposition 
corresponds  with  the  experiment.  I'0i5  gr.  of  sutpiiate  of 
nickel  left  a  residue  of  0*49  gr.    This  corresponds  with  48*28 

fi^m  the  hundred  parts;  but  the  weight  of  N I  S':  N,  S  ::  100  : 
46-44.    From  this  it  is  evident  that  the  sulphuret  obtained  was 

Ni  S.  I  ought  to  mention  hkewiae  that  the  reduction  of  the 
sulphate  of  nickel  should  not  take  place  in  too  high  a  tempem- 
ture  j  for  in  that  case,  the  sulphuret  of  nickel  melts  into  lumps, 
in  consequence  of  which  an  additional  portion  of  sulphur  is  dissi- 
pated, and  the  loss  of  weight  turns  out  too  high.  1  obtained  in 
an  experiment  made  in  this  way  from  l'09d  sulphate  of  nickel  a 
residue  of  0'613;  yet  according  to  the  preceding  calculation,  it 
ought  to  weigh  O.M.  But  I  cannot  with  certainty  affirm  that 
this  additional  loss  of  weight  is  owing  merely  to  the  escape  of 
sulphur ;  for  at  the  time  when  the  matter  melts,  if  the  gas  which 
escapes, be  set  on  fire,  it  burns  with  a  distinct  green  dame. 
From  this  it  seems  not  unlikely  that  even  some  of  the  nickel  flies 
off  as  well  as  of  the  sulphur, 
1  now  wished  to  know  in  what  respects  this  lower  combination 

of  sulphur  with  nickel  differed  from  Ni  S*.  A  portion  of  this 
second  compound,  therefore,  was  prepared  by  passii^  sulphuret- 
ted hydrogen  over  red-hot  oxide  of  nickel.  1*186  gr.  ot  nickel 
oxide  gave  1*438  gr.  of  sulphuret  of  nickel,  which  deviates  very 

little  from  the  quantity  N  ■  S-,  which  ought  by  caloutation  to 

have  been  obtained;  for  the  weight  of  Ni  :  Ni  S'  ;:  M86  : 
1*441.  This  combination  of  nickel  and  sulphur  was  pulverulent. 
Its  colour  was  a  somewhat  darker-grey  Uum  that  oi  the  oxide. 
It  was  not  in  the  least  attracted  by  the  magnet.    Itconldaotbe 
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filsed  vrtn  wbra  exposed  to  a  higher  tempeiatBte  thta  ww 
necesBaryto  fuse  Tli  S.  IIiub  the  two  sulphurets  differ  in  UTenil 
respects  from  each  other. 

Amdym  o^  native  Su^ihuret  of  Nickel,  or  the  Mineral  caUtd 
Hair  Pyritet. 
Khproth,  who  tmal^zed  this  mineral,  fonnd  it  to  consist  of 
metallic  nickel  nuxed  with  b  little  cobalt  acd  arsenic ;  and  this 
coQclusioa  was  considered  as  correct  till  Prof.  BeneUus,  a  few 
veara  ago,  in  consequence  of  a  set  of  experiments  on  it  b^the 
olowpipe,  concluded  that  hair  pyrites  was  not  metallic  nickel, 
but  BUlphuret  of  nickel ;  but  as  no  analysis  of  it,  so  far  as  I  know, 
has  yet  been  made,  I  conceived  that  the  undertaking  should  not 
be  neglected,  especidly  as  Prof.  Berzelius  had  the  goodness  to 
present  me  for  tfie  purpose  with  a  very  beaatilul  piece  of  that 
rare  mineral. 

a.  0*222  gr.  of  needles  of  hair  pyrites  fVeed  as  mUch  as  possi- 
ble from  the  small  fragments  of  quartz  with  which  they  were 
mixed,  were  digested  in  aqua  regia,  as  long  as  any  thing  was 
diBB<dved,  The  solution,  together  with  a  small  portion  of  sul- 
phur awimming  upon  the  Bunace,  was  decanted  off,  the  quarts 
grains  tying  at  the  bottom  of  the  flask.  These  grains,  when 
washed  and  heated  to  redness,  weighed  0-006  gr.  The  undis- 
solved sulphur  was  hkewise  sepuated.  It  weighed^  after  being 
washed  and  dried,  0-002  gr. 

b.  The  solution  in  aqua  regia  was  precipitated  by  muriate  of 
barytes,  and  the  sulphate  of  barytes  obtained  being  collected  on 
the  filter  and  edulcorated,  weighed,  after  being  heated  to  red- 
aeM,  0*624  gr,  containing  0*18  sulphuric  acid,  or  0-072  sulphur. 

c.  The  residual  liquid  was  freed  from  baiytea  by  sulphuiic 
acid,  and  then  precipitated  by  caustic  potash.  The  hydrate  of 
nickel  containing  potash  was  collected  on  a  filter,  and  washed 
with  hot  water,  till  the  liquid  which  passed  through  ceased  to 
leave  any  residue  when  evaporated  to  dryness.  It  took  several 
Atft  to  accon^lish  this.  Being  then  dried  and  heated  to  red- 
ness, it  was  oxide  of  nickel,  and  weighed  0*1 76  gr.  equivalent  to 
0*139  gr.  of  metaUic  nickel. 

A  portion  of  this  oxide  of  nickel  was  dissolved  in  muriatic 
aoid,  and  the  solution  was  supersaturated  with  caustic  ammonia. 
Br  Uiia  means  the  precipitate  which  appeared  at  first  was  dis- 
ftured,  with  the  exception  of  a  few  inconsiderable  docks,  which 
being  examined  before  the  Uowpipe  were  found  to  be  alumina 
mixed  wiUi  oxide  of  iron.  These  flocks  without  doubt  owe  their 
origin  to  the  stony  matter  accompanying  the  hair  pyrites.  From 
the  ammoniacal  solution  the  oxide  of  nickel  was  precipitated 
by  caustic  potash.  The  residual  liquid  was  colourless,  but  when 
it  was  evaporated  to  dryness,  and  again  redissolved  in  water, 
l]iere  remamed  a  brown  powder,  which  gave  a  blue  glass  wiUi 
borax,  and  consequeDtly  was  ojude  of  cobalt ;  but  the  quantity 
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was  80  Bmall  that  it  caonot  be  estimated.  Whether  this  cobalt 
origmated  from  the  matrix,  or  whether  it  was  really  a  constitu- 
eot  of  hair  pyrit«i,  canaot  be  determined.  The  second  conjec- 
ture is  not  improbable,  as  all  other  nickel-mineraU  contain 
colult. 

Another  aoktion  of  the  oxide  of  nickel  in  muriatic  acid  was 
nuxed  with  the  liquid  remaining  after  the  prectpitatioa  with 
caustic  potash  in  c.  Then  a  current  of  sulphuretted  hydrog;en 
gas  was  passed  through  this  liquid  after  it  had  been  mixed  with 
a  sUght  excess  of  muriatic  acid.  "So  precipitate  fell,  but  the 
liqmd  assumed  a  tint  of  yellow  indicating  the  presence  of  a  trace 
of  arsenic.  If  we  subtract  the  0-006  gr.  of  quartz  from  the 
0-222  gr.  of  hair  pyrites,  subjected  to  analysis,  tOere  will  remain 
O-lilS  gr.  which  is  composed  of 

Sulphur  a 0-002 

b.. 0-072 

0-074  or  34-26 
Nickel  c 0-139      64-35 

An  atom  of  nickel  weighs  739-51,  and  two  atoms  of  sulphnr 
402-32  -J  but  739-51  :  402-32  ;:  64-35  :  35-02.  Thus  it  appears 
diat  hair  pyrites  is  a  compound  of  one  atom  of  nickel  a/ai  two 
atoms  of  sulphur.    It  is  not  in  the  least  a0ect«d  by  the  mi^aet. 

Protosutphate  of  Iron, 

A  determinate  portion  of  pure  prbtosulphate  of  iron,  which 
nad  previously,  oy  the  cautious  application  of  heat,  beaa 
deprired  of  its  water,  was  treated  with  hydrogen  gas.  The  salt 
exhibited  the  very  same  appearances  as  sulphate  of  nickel  under 
the  same  circumstances.  Didphnrons  acid  and  water  first  came 
over,  and  at  last  sulphuretted  hydrogen  gas.  When  the  process 
was  concluded  there  remained  a  dark-grey  agf^ntinated  pulv». 
mlent  matter,  which  was  strongly  aUracted  by  the  magnet,  and 
dissolved  in  muriatic  acid  wiUi  the  evolution  of  sutphareCted 
hydrogen  gas.  The  solution  was  not  altered  by  muriate  of 
barytes.  0-858  gr.  of  anhydrous  sulphate  of  iron,  gave  0*396  gr. 
of  tne  new  substance  :  0*367  gr.  of  this  new  product  were  treated 
with  sulphuretted  hydrogen  gas.  The  we^ht  was  increased  to 
0*474  gr. ;  bat  not  the  smalwst  portion  of  water  was  formed, 
showing  that  sulphate  of  iron  is  changed  by  hydrogen  gas  into 
a  substance  which  contains  no  oxygen. 

Th*  experiment  with  the  hydrogen  gas  was  repeated  on 
1*013  gr.  ofsidphate  of  iron,  and  the  residual  matter  amounted 
to  0*479  gr.  Ilie  residue  in  the  first  experiment  was  46-15  per 
cent,  and  m  the  second  47*33  ;  the  mean  of  which  is  46*74*  "th^ 
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weight  of  Fe  S* :  Fe  S  : :  100  :  46-82.  I  had  thus  obtained  a 
compound  of  an  equal  number  of  atoms  of  iron  and  sidphur; 
and  consequently  the  body  contained  only  half  as  mach  Btupbnr 
as  the  compound,  which  we  have  hitherto  called  sulphuret  ofiroa 
at  minimo.  The  ino^ase  of  weight  in  the  experiment  with 
sulphuretted  hydrogen  gas  wae  too  great  to  induce  us  to  admit 
that  the  product  was  Fe  S° ;  for  the  weight  of  Fe  S  :  Fe  S^  ::', 
O-Se?  :  0"460 ;  whereas  the  experiment  gave  0-474.  But  it  is 
known  from  Prof.  Stromeyer's  experimente,*  that  what  we  com- 
monly call  sulphuret  of  iron  in  minimo — a  substance  which  may 
be  prepared  artificially,  and  exists  also  aa  a  natural  production 
known  under  the  name  of  magnetic  pyrites,  is  not  Fe  S' ;  but  a 
compound  which  may  be  represented  by  the  formula  Fe  S'  + 
6  Fe  S%  so  that  it  contains  more  sidphur  than  Fe  S'.  The  con- 
stitnenta  per  cent,  of  magnetic  pyrites  are : 

Iron  ■ 69-85 

Sulphur. 40-16 

100-00 

In  my  exberiment,  0-367  Fe  S  were  operated  upon,  which 
contain  0-283  iron ;  the  sulphuretted  hydrogen  gas  augmen^d 
the  weight  to  0-474,  This  new  compound  of  course  contains 
0-283  iron  and  0-191  sulphur,  or  in  100  parts,  69-7  iron  and  40-3 
sulphur.  Thus  the  sulphuretted  hydrogen  had  furnished  the 
quanti^  of  sulphur  requisite  to  convert  Fe  S  into  magnetic 
pyrites. 

.  Subsulphate  of  Iron, 

'  This  salt  is  obtained,  as  is  known,  when  a  smaller  quanti^  of 
caustic  potash  is  added  to  a  solution  of  persulphate  of  iron  than' 
is  requisite  to  separate  the  whole  of  the  iron.  As  it  contains 
only  one  atom  acid  united  to  two  atoms  of  the  basis,  I  expected 
that  the  hydrogen  gas  would  have  converted  it  into  Fe*  S.  But' 
contraiy  to  expectation,  sulphurous  acid  and  sulphuretted  hydro- 
gen were  disengaged  during  its  redaction  0*709  gr.  prepared  in' 
the  above  described  way,  and  free  from  water,  left  for  residue 
0*422  gr.  But  a  long  time  elapsed  before  the  sulphuretted- 
hydrogen  gas  ceased  to  come  over,  although  the  raAss  was  kept 
in  a  mil  red  heat.  The  matter  was  in  appearance  similar  to 
metallic  iron,  such  as  it  is  formed  when  the  oxide  is  reduced  by- 
hydrogen  gas.  It  was  acted  on  almost  as  strongly  by  the  mag- 
net as  that,  and  was  semimalleable,  but  it  dissolve«i  in  muriatic 
acid  with  the  evolution  of  sulphuretted  hydrogen.  The  quantity 
of  the  reduced  body,  compared  with  that  of  the  salt  employed, 
shows  that  the  product  was  a  compound  of  four  atoms  iron  with 
an  atom  of  sulphur,  or  that  the  salt  lost  half  of  its  sulphur,  toge- 
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tlier  with  all  its  oxygen;  for  the  weight  of  2  Fe  »S  :  Fe  *S  :; 
0-709  :  0-420.  The  residue  id  the  experimeDt  was  only  a  very 
liUlfl  higher,  or  0-422. 

Thus  to  tfie  Bulphurets  of  iron  already  known,  viz.  Fe  S*  and 
Fe  S%  we  can  now  add  Fe  S  and  Fe*  S ;  and  probably  that 
series  wiO  be  still  further  increased  with  Fe  ^S ;  so  that  it  will 
be  possible  to  exhibit  a  sulphate  of  iron,  so  constituted  that  the 
number  of  atoms  of  the  acid  shall  be  equal  to  those  of  the  base. 

Sulpkatt  of  Lead. 
The  salt  was  decomposed  by  hydrogen  gas  with  lucility,  and 
sulphurous  acid  was  disen^ged,  followed  at  last  by  sulphuretted 
hydrogen.  The  product  obtained  was  a  mixture  of  sutphnret 
and  metallic  lead,  which,  towards  the  end  of  the  process,  bad 
melted  together  in  small  balls,  which  were  quite  malleable.  On 
the  solution  of  the  mass  in  nitric  acid,  a  considerable  portion  of 
sulphur  was  disengaged.  1*294  gr.  of  sulphate  of  lead  pre- 
viously exposed  to  a  red  heat,  left 'for  a  residue  0*940  gr.  Hence 
it  appears'  that  a  little  more  than  half  of  the  salt  is  converted 
into  metal,  and  the  remainder  into  sulphuret  of  lead ;  for  the 

weight  of  2  pi)  si :  Pb  +  Pb  S"  ::  1*294  :  0*952. 

Whether  in  a  higher  temperature  hydrogen  gas  cannot  chai^ 
the  whole  sulphate  of  lead  mto  metal,  was  not  tried ;  but  it  is 
less  probable,  as  we  see  by  Berthier's  experiments,*  that  if 
sulphate  of  lead  be  mixed  with  charcoal  powder,  and  hMted  in 
a  hessian  crucible  even  to  whiteness,  there  always  remains  a 
mijctnre  of  metallic  and  sulphuretted  lead. 

The  preceding  experiments  were  tried  also  with  sulphates  of 
copper,  bismuth,  tin,  and  antimony ;  but  none  of  these  trials 
gave  any  very  remarkable  results.  The  copper  and  bismuth 
salts  were  reduced  to  pure  metals.  The  tin  salt  gave  metallic 
tin  still  mixed  with  some  sulphuret,  and  from  the  antimonial  salt 
was  obtained  a  residue  of  oxidized  metaUic  and  snlpburetted 
antimuiy. 


Article  IV. 

Ah  Anafym  ofsmne  Minerals.    By  Aug.  Arfwedson.f 

Cinnamon  Stone  from  Makjo. 

Ddking  a  minenilosncal  joorhey  in  Vermland  during  the 

summer  of  1 820,  Prof.  Berzeuus  met  with  a  garnet  mineral  in 

the  lime  quarry  of  Masjo,  in  the  neighbourhood  of  Philspstad, 

•  Aiui.dBChim.Joly,18W,p.87fi. 
tl^MtorfftmdMKol^yfMoiltyAMdMaMiHyffiiyrtfciiaw.  p.OTk 

D„l,:.cbyG00Qlc 


844  M.Ar/vedMOtftAMafytucfKmeMitunUi.       plAT, 

wUcb  in  its  external  chamcteis  bore  a  strong  reaemblance  to 
the  cinnamon  stone  of  Ceylon ;  and  he  afterwards,  by  a  compa- 
rative Bet  of  experiments  before  the  blowpipe,  satiaSed  himaetf 
that  the  two  minerals  possessed  very  simil&r  characters.  I  hope 
by  the  fottowiag  analytical  experiments  to  be  able  to  show  that 
this  mineral  comes  very  near  cinnamon  stone  even  in  its  Chemi- 
cal composition. 

By  concentrated  muriatic  acid,  the  stone  is  not  in  the  least 
acted  upon,  at  least  not  while  cold,  excepting  that  the  few 
attached  fragments  of  calcareous  matter  are  gradually  dissoWed. 

1'526  eramme  of  the  mineral  purified  in  this  way,  and  after- 
wards reduced  to  a  fine  powder,  were  heated  with  three  times  its 
weight  of  carbonate  of  potash.  The  fused  greyish  mass  was 
dissolved  in  muriatic  acid.  There  remained  a  quantity  of  siUca, 
which,  after  being  heated  to  redness,  weighed  0625  ^.  (a). 

The  muriatic  solution  was  precipitated  with  caustic  ammonia 
with  the  usual  precautions  to  prevent  the  alumina  from  being 
again  dissolved  j  and  the  precipitate  which  evidently  contained 
iron  was  collected  on  a  filter,  and  washed  with  hot  water.  It 
was  again  dissolved  in  muriatic  acid,  and  supersaturated  with 
caustic  potash ;  by  which  the  precipitate  which  fell  at  first  was 
again  redisBoIved,  with  the  exception  of  a  little  oxide  of  iron, 
woicb,  after  exposure  to  a  red  beat,  weighed  0*067  gr.  Being 
again  dissolved  in  muriatic  acid,  it  was  found  to  contain  0-007 
gr.  of  silica  (b) :  consequently  the  weight  of  the  oxide  ofiron  was 
5-06gr.  (e). 

From  the  alkaline  soIatioD,  the  alumina  was  s^arated  by 
muriatic  acid  and  carbonate  of  ammonia.  Its  weight,  after 
exposure  to  a  red  beat,  was  0*321 ;  but  when  diMolved  in 
Bulphurio  acid,  it  left  0*007  gr.  of  silica  (d) ;  so  that  the  tma 
weight  of  the  alumina  is  0*314^  (e). 

Ftom  the  liquid  which  had  been  treated  with  caustic  ammonia, 
and  which  had  been  again  rendered  neutral  by  a  few  drops  of 
muriatic  acid,  the  lime  was  precipitated  by  oxalate  of  ammonia. 
The  oxalate  of  lime  obtained  was  well  washed  with  warm  water, 
dried,  heated  to  redness  mixed  with  a  little  liquid  carbonate  of 
ammonia,  and  heated  gently  tiU  all  the  ammonia  was  disengaged. 
The  carbonate  of  lime  obtained  in  this  way  amounted  to  0*920 
gr.  equivalent  to  0*518  gr.  of  pare  lime  (f). 

The  liquid  thus  freed  from  lime  was  mised  with  a  suffident 
quantity  of  carbonate  of  potash,  and  evaporated  to  dryness.  The 
dry  residue  when  dissolved  in  water  left  a  substance,  which, 
after  being  exposed  to  a  red  heat,  weighed  0*006  gr.  and  which 
possessed  the  characters  of  oxide  of  manganese  -mixed  with  a 
little  magnesia  (g). 

A  determinate  quantity  of  the  mineral  in  coarse  powder  was 
exposed  to  a  red  heat  in  a  platinum  crucible ;  but  lost  no 
weight. 
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That  the  ooDBtitaeuto  of  the  niiienl  hftre  beva  foaad  to  be : 

Silica  (a)..  0625 
(ft)..  0007 
(d).,  0-007 

0-639  or  41-87 '  containuig  oxygen  =  31-06 

Alumina 0-314      20-57  =    9-60 

Lime 0-618      33-94  =    9-53 

Oxide  of  iron  ....  0060        3-93  =    1-20 

MoDgaoeBe      with 
mi^Desia 0-006        0-39 

1-637  100-70 
We  perceive  from  this  table  that  the  oxygen  of  the  Bilioa  is 
equal  to  that  in  the  bases.  Further^  that  the  alumina  and  lime 
have  the  same  qoantity  of  oxygen,  and  each  eight  times  as  much 
as  the  oxide  of  iron.  Thus  the  formula  exhibiting  the  constitu- 
tion of  the  mineral  is  F  S  -I-  8AS  +  8CS. 
Klaproth's  analysis  of  cinnamon  stone  irom  Ceylon  gave* 

Silica 38-80 

Alumina 21-20 

Lime 31-26 

Oxideofiron 6-50 

Loss 2-26 

10000 
That  result  does  not  deviate  far  from  mine ;  but  &a  &r  as 
regards  the  smallest  ingredient,  oxide  of  iron,  the  considerable 
excess  of  it  occasions  quite  a  different  formula.  It  becomasFS 
+  4CS  +  6A&.  Itis  possible  thatKlaprotfa  underrates  both 
the  lime  and  the  alumina,  because  he  separated  the  former  by 
carbonate  of  soda,  and  the  latter  from  its  solution  in  potash  by 
means'of  sal  ammoniac.  His  formula,  therefore,  may  be  a  good 
deal  faulty.  The  formula  which  I  found  is  ooosiderably  simpler, 
and,  therefore,  more  likely  to  be  correot. 

I  conceive  that  we  have  thus  found  reason  to  consider  the 
mineral  from  Mal^ii  just  analyzed  as  a  real  cinnamon  stone,  at 
least  as  lon^  as  IQaproth's  analysis  continnea  unrepeated  and 
unconfirmed. 

Bratilian  Chrytoberyl. 

Our  knowledge  of  the  constituents  of  this  mineral  is  derired 

from  Klaproth's  analyBis,t  according  to  which  it  is  composed  of 

Alumina 71-60 

Lime 6-00 

Oxide  of  iron 1*50 

Silica 18-00 

9^00 
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In  a  set  of  ezperimentg  which  Prof.  Ben^uB  made  apon 

ahoMt  all  mineralB  bv  meana  of  the  blowpipe,  he  expressed  his 

opinion  respectii^  this  mineral  that  it  did  not  contain  lime  as 

an  e8§ential  constitnent,  but  that  in  all  probability  chiysobeiyl  is 

a  pure  subailicate  of  alumina. 

I  have  found  this  opinion  confirmed  bjr  the  followioe  analytical 

experiments.    On  that  accouit  they  may  deserve  to  he  stated  in 

this  place. 

Analtfiis. 

0*614  gramme  of  the  mineral  were  reduced  to  a  fine  powder 
in  the  agate  mortar,  and  afterwards  separated  from  all  the 
coarser  particles  by  washing.  This  powder  was  mixed  with  a 
•trfBoient  quantity  of  caustic  potash,  and  raised  to  a  red  heat  in 
a  silver  crucible.  After  the  neat  had  been  kept  up  a  full  hour, 
the  mass  was  found  in  a  state  of  semifusion.  It  was  washed  out 
of  the  vessel  with  water,  and  treated  in  the  usual  way  with 
muriatic  arad,  which  left  undissolved  0238  gr.  This  residue 
was  heated  again  with  potash,  and  dissolved  in  muriatic  acid. 
The  undissolved  portion  now  weighed  0*137  gr.  The  heating 
with  potash  was  repeated  still  another  time,  and  there  now 
remaned  uiidiBSolvea  by  the  muriatic  acid  0-108  gr.  which,  on 
examination,  proved  to  be  pure  silica.*  {a) 

The  soluUons  in  muriatic  -  acid  were  mixed  with  the  water 
employed  to  edulcorate  the  silica,  and  the  liquid  was  precipitated 
by  caustic  ammonia  added  in  as  small  excess  as  possible.  The 
precipitate,  after  being  well  washed,  and  heated  to  redness, 
weigBed  0*607  ^.  When  dissolved  in  sulphuric  acid,  it  left 
O'OOT  gr.  (6)  of  silica,  and  the  solution  gave  with  caustic  potash 
a  precipitate,  which  was  again  redissolved  bv  an  additionu  dose 
of  the  potash,  with  the  exception  of  some  nocks  of  peroxide  of 
iron  which  could  not  be  weighed.  The  matter  d^solved  by  the 
sulphuric  acid  was  of  course  alumina,  and  its  quantity  (subtrmct- 
ine  the  silica)  was  0*500  (c). 

For  the  greater  security,  the  alkaline  solution  was  saturated 
with  muriatic  acid,  till  the  precipitate  was  redissolved,  after 
which  carbonate  of  ammonia  was  added  in  great  excess.  Had 
any  glucina  or  yttria  existed  in  the  matter,  it  wotild  have  been 
dissolved  by  this  excess  of  carbonate  of  ammonia,  and  would 
have  fallen  when  the  filtered  Uquid  was  boiled  till  tiie  excess  of 
u^monia  was  driven  off;  but  me  liquid  stood  this  test  without 
nnyprecipitate  appearing. 

The  liquid  which  had  been  precipitated  by  caustic  ammonia 
was  neutndized  b^  muriatic  acid,  and  mixed  with  some  drops  of 
oxalate  of  ammonia;  but  even  after  the  interval  of  12  hours,  the 
liquid  bad  not  the  least  appearance  of  turbidness ;  nor  could  any 

*  Totttidyinjtdf  whether  the  iDJei  be  pDR,  I  am  in  the  habit  of  fitting  it  witli  a 
■Dodqunlitvof  caitenatcofpotMh.  If  die  filHdiiiaHdiMdTeiiimCvinllioutnd- 
iliM,  t  cwMCt  Ae  lifiM  M  free  ban  anj  admisnm  of  ftniga  mA. 
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precipitate  be  prodnceid  by  boiling  it  after  addiDg  a  little  cajibo- 
nats  of  potadi. 
0-61^  gr.  of  thia  mineral,  thereTore,  contaia 

Silica(a) 0-108 

(6) 0-007 

0-116  or  18-73 
Alumiiia(c) ;..  O-SOO       81-43 

0-615     100-16 

18'73  silica  contain  9-42  oxygeu,  and  81-43  alumina  contaia 
3803  oxygen;  but  9-42  x  4  =  37-68.  According  to  these 
proportions,  the  formula  for  chrysoberyl  is  A*  S. 

Boracitefram  Lmeburg, 

Pirof.  Stromeyer  states  in  a  letter,  of  which  an  extract  is 
uuerted  in  Gilbert's  Annalen,  xviii.  215,  tbat  he  analyzed  thU 
Biineral,.  and  found  it  a.  compound  of  67  boracic  acid  and  33 
magnesia.  As  Stromeyer'e  analyses  have  in  Keneral  rery  Justlv 
acquired  the  confidence  of  the  pubUp,  we  ought  not  to  call  their 
accuracy  in  question  upon  slight  grounds  ;  out  as  we  are  still 
ignorant  of  tqe  method  of  anaTysis  which  he  employed,  it  is  the 
more  diffi,cult  to  give  implicit  confidence  to  his  statement,  that 
all  the  methods  hitherto  known  for  separating  boracic  acid 
from  its  combination,  only  accomplish  tneir  object  in  a  very 
imperfect  manner. 

In  some  of  my  experiments  to  extxactborarao  acid  from  its 
compounds,  I  found  that  ifa  borate  (for  example,  Aoraa:)bemixed 
with  three  or  four  times  its  weight  of  finely  pulverized  and  pure 
fluor  spar,  together  with  a  sufficient  portion  of  concentrated 
aulphunc  acid,  and  the  matter  be  afterwards  heated  to  dryness, 
ana  then  exposed  to  a  red  heat,  we  can  in  that  w^  separate  the 
whole  of  the  boracic  acid  in  the  form  of  flnoboric  acid  gas.  Tha 
quantity  of  the  basis  being  then  determined,  which  it  may  be 
with  precision,  we  obtain  the  true  composition  of  the  salt  sub- 
jected to  analysis.*  This  analytical  method  may  be  applied  to 
all  borates  with  incombustible  bases,  as  far  aa  they  are  decom- 
posable by  sulphuric  acid ;  and  boratnte  being  in  this  predica- 
ment, I  was  in  hopes  that  I  had  it  in  my  power  to  repeat  Stro- 
meyer's  analysis  with  the  prospect  of  obtaining  a  correct 
result. 

•  In  tTD  expmmentt  nude  in  this  mj ,  I  hare  found  ■nbfdnnu  boiu  cmnpoMdof 
Fint  Eip.  Sec  Exp. 

Boracic  acid 6S-6 a9-S 

Soda 3r-4 S(h8 

lOOOO  lUODO 


^yGooqlc 


348  If.  ArfmedMmCt  Anafym  oft(Mt  Minenth.       [Mat; 

'  In  order  to  free  the  bontcite  oa  conipletdy  aa  posaible  ftom 
a][  admixture  of  the  matrix,  coDsiatiDg  ofgypsum,  a  portion  of  U 
reduced  to  a  fine  powder  was  boiled  repeatedly  with  water.  It 
was  afterwarda  collected  od  the  filter,  washed,  and  dried. 

0-849  gramme  of  it  were  mixed  in  a  platinum  cmcible  with 
3  grammes  of  Derbyshire  fluor  spar  in  fine  powder,  made  into  a 
paste  with  concentrated  sulphunc  acid,  and  then  heated  till  it 
was  reduced  to  dryness,  taking  the  requisite  precautions  to 
avoid  die  dissipation  of  any  portion  from  the  effervescence,  and 
the  evolutioa  of  the  gas  which  took  place.  The  dry  mtiBa  was 
then  exposed  to  a  red  neat.  For  the  greater  security,  the  process 
was  repeated,  but  no  fluoboric  gas  was  disenga^d ;  snowing 
that  the  mineral  had  been  completely  decomposed  by  the  first 
process. 

The  sulphate  of  magnesia  was  then  extracted  by  water,  and 
the  undissolved  portion  was  washed  so  long  apon  tne  filter  that 
I  was  sure  none  of  the  magnesia  remained  mixed  with  the  gyp- 
sum. The  filt^«d  water  was  then  freed  from  the  gypsum  wnich 
it  contained  in  solution  by  oxalate  of  ammonia.  It  was  tlied 
evaporated  to  dryness,  and  exposed  to  a  red  heat.  The  saltthn* 
obtained  weighed  0-758  gr.  and  possessed  the  characters  of  pars 
sulphate  of  magnesia,  liie  quantity  of  magnesia  in  it  emoantad 
to  0'267,  and  consequently  the  remaining  0'692  gr.  necessary  to 
make  up  the  weight  of  the  boracite  must  have  been  boracie 
acid. 

100  parts  of  boracite  then  contain 

Boracie  acid , 69'? 

Magnesia. 30*3 

100^ 

Qay-LuBsac  and  Thenard  found  that  boracie  acid  contains  33 
per  cent  of  oxygen.  If  this  be  the  case,  the  oxygen  in  69-7  is 
23.  30*3  parts  of  magnesia  contain,  on  the  other  hand,  11'73 
parts  of  oxygen;  but  11'73  x  2  =  23'26;  so  that  boracie  acid 
contains  twice  as  much  oxygeu  as  magnesia.  As  long  as  Uie 
constitution  of  boracie  acidremains  disputed,  I  will  not  allege 
this  coincidence  as  a  proof  of  the  accuracy  of  my  analysis  ;  but 
merely  as  a  circumstance  from  which  Gay-Lussac  and  Thenard's 
conclusions  may  receive  some  support. 
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Articlb  V. 

Addition  to  Air.  Herapath's  Theory  of  Evaporatim  in  the  ,Ansals 
for  Noven^er,  1821.    By  John  Herapadi,  Esq, 

(To  the  Editor  of  the  Amah  of  Philosophy.) 

DEAB  SIR,  Crm^d,Afrii  il,  !<!«. 

In  Prop.  14  of  my  theory  of  evuioration,  it  is  itid  that  the 
sbaolute  evaporation  IB  not  afiected  by  the  pieuupeofaiaysupen- 
incumbent  air.  Thit  is  to  be  uaderatood  of  the  daoompo«iti«a 
tttthe  surfoceof  the  evaporating  body,  andnotof  that«M»{>eor 
dispereion  of  vapour  wnich  constitute!  apparent  enuotattoci. 
Against  the  indiscriminate  confosion  of  these  things  hinta  are 
given,  E  believe,  in  more  than  one  place  in  my  theory ;  bat  mj 
attention  having  been  recalled  to  the  subject  by  the  ^da^^  ioqiu* 
nes  of  the  Rev.  E.W.M,Rice,some  views  respecting  the  effeots 
of  fffesBure  by  airs  have  occurred  which  I  intend  hoe  to  notice 
in  order  to  prevent  misconception  on  certain  poiDts  of  myfonoer 
theoiy. 

If  an  evaporating  surface  were  placed  in  an  indefinite  vactumt, 
it  is  T^ain  that  lirae,  or  perhaps  none,  of  the  emitted  vapour 
would  be  recondensed  on  the  body,  bat  would  expand  int» 
MMce.  But  were  any  body  as  an  air,  for  inatance,  to  bft  eoD' 
fined  over  the  evaporating  body,  the  partides  of  tfaU  ab  would 
of  course  come  ia  contact  with  many  particles  of  the  aacend- 
ing  vapour,  and  striking  them  in  all  directions  some  would 
necessarily  be  beaten  back  on  the  evapcuatiBg  body.  Of  theae 
a  oonsideTable  portion  would  most  probably  be  rectmdraned. 
But  whatever  ba  ^e  number  reoondeuaed,  they  will  evidently  he 
as  the  number  beaten  back  to  the  surface,  ana  diey  as  the  nuoh- 
ber  struck  by  the  particles  of  the  air.  Again  the  number  struck 
in  a  given  time  must  be  as  the  number  of  particles  of  the  air 
which  in  the  some  given  time  would  pass  through  or  strike  a 
given  space.  Now  this  number  multiplied  by  the  m<»aentam  of 
a  single  particle,  tliat  is  by  the  temperature  of  the  air,  is  eqoal  to 
the  ebsttc  force  of  the  medium,  fhe  number  of  recondoised 
particles,  therefore,  or  the  momentary  effect  of  a  supeiincumbent 
air  on  the  increment^  evaporation  is  as  the  dasticity  of  the  air 
directly,  and  its  temperature  inversely.  And  as  this  is  demtm- 
strated  of  no  particular  air,  it  is  true  of  any  air. 

Hence,  therefore,  tftvio  ewtporatiag  bodies  of  the  lame  kind  be 
placed  in  <my  ttoa  ainform  unatlracted  media,  retpective^  of  the 
tetitperaluret  of  their  eontained  evaporating  bodies,  the  momeataiy 
effeeta  of  tke  me^a  on  the  cvaporatietu  vjilt  be  in  a  ratio  Mor 
pounded  of  the  etaaticities  directly,  tke  incrementai  evt^oratiom 
directhf  and  the  ttmperaturtt  inverteiy. 

And  if  tie  ten^teratura  art  eqtml,  tke  momtHtmyegietnim 
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direetiv  ai  the  elaiHcities  and  rates  of  evaporation :  and  when  the 
ebuticUies  are  equal,  these  ejects  are  inverte^  at  the  temperaturet, 
and  directly  at  the  rates  of  evaporation.  Of'  course  in  the  tame 
jSmd  at  the  same  temperature,  the  ineremental  dimination  it  at  the 
frtnmre  directfy. 

It  would  be  easy  to  reduce  the  sbove  laws  to  a  comprehenBire 
intenid  ezpreBiioo ;  but  as  I  know  not  a  siogle  ezpenmeut  with 
whicn  it  can  be  compared,  I  am  not  disposed  to  indulge  in  uaelesa 
cilciiUdons.  Besides  it  Appears  to  me  there  in  another  cause 
Tenr  materially  influencing  the  quantt^  of  apparent  eyapotatioQ ; 
-ooa  of  which  1  ant  likewise  destitute  ot  any  experimenu  to  afibrd 
Be  the  least  aid  towards  numerical  com[»risoD.  It  is  this.  Id 
the  above  views  we  have  regatded  the  superincumbent  air  as 
totally  dflTOtd  of  gravitation,  and  affecting  the  evaporation  by 
ita  daatio  force  only.  This  however  seems  not  to  be  the  whole 
operatinK  cause.  Though  by  our  theory,  confirmed  by  expe- 
nence,  &  airs  in  contact  pretty  rapidly  intermix,  and  the  rising 
vapour  is  tberefore  incessantly  intermixing  with  the  surrounding 
«ir,  yet  when  the  temperature  is  high,  the  vapour  must  evidently 
tie  hbetated  faster  than  the  dispersion  by  iotermixture  can  pro- 
ceed; and  consequently  the  relative  specific  gravities  of  the 
Ti^Kwr  and  surrounding  air  tend  much  to  suppress  or  elevate  the 
-vapour.  A  heavier  air  would  accelerate  the  ascent  of  the  vapour, 
And  by  this  means  contribute  to  diminish  the  recondensation ; 
-and  hence  increase  the  apparent  evaporation.  But  an  air  as 
light  or  lighter  than  the  vapour  would  not  favour  the  vapour's 
«Bcent,  and  would,  therefore,  diminish  the  apparent  evaporation 
liy  increasing  the  recondensation.  Consequently  if  tke  evapo- 
rating JIuid,  ttt  tet^terafure,  and  the  pretsute  of  the  superincum- 
kentaiT  be  ihettlme,  the  greater  the  specific  gravity  of'the  surromnl- 
ii^  air,  provickd  it  exceed  that  of  the  vapour,  the  greater  the 
t^pareut  evaporation. 

:  I  am  not  aware  that  this  pheenomenon  has  ever  been  noticed ; 
but  if  philosophers  who  may  be  engaged  on  this  pan  of  physics 
would  have  the  goodness  to  attend  to  these  hints,  they  may  pro- 
bably unfold  an  interesting  set  of  laws,  and  add  something 
perhaps  important  to  our  present  stock  of  knowledge. 

Several  ways  have  occurred  to  me  of  evolving  the  temperature 
in  a  function  of  the  quantity  of  water  left,  sup^iosiug  evapora,tiou 
^one  to  affect  the  temperature,  and  that  at  a  given  temperature 
there  wa*  a  given  quantity  of  water ;  but  the  utter  defect  of 
experiments  again  prevents  my  proceeding.  However  the 
following  views  of  the  subject  rest  on  principles  so  simple  and 
susceptihle  of  modification,  if  experiments  should  require  it,  that 
I  am  mduced  to  give  them  a  place  here,  if  it  be  only  to  excite 
philosophers'to  present  us  with  some  experiments  on  this  int^ 
^resting  part  of  evaporation.  Though  in  my  theory  of  evaporation 
I  have  said  that  the  vapour  arises  from  a  decpniposition  at  the 
«ar&ce,  it  is  evident  »at  no  th^retical  views  {tnly.rCuifunuBh 
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OB  with  the  ftat,  whether  thia  decompoeitibn  takes  plaoe  at  tbe 
mathematical  sortace,  or  at  a?ery  small  distance  beneath;  nor 
can  we  from  thewy  tliuie  decide  whether  the  Tapour  and  its  fluid 
have  ft  conunon  temperature,  or  eren  neaiiv  bo,  before  the  former 
qaita  the  Utter.  The  well-known  fact  that  tiie  Taponr  freeljr 
ascending  fixMu  homing  water  ii^  near  the  snrfaoe  of  Ae  vrater, 
not  at  the  very  redact  temi>eratUTe  to  which  the  decompositioB 
alone  would  nave  bix>ught  it,'  but  at  the  temperature  of  the 
water,  tends  certainly  to  favonr  this  idea.  Henceifttbeassamed 
that  every  portion  of  vapour  when  it  quits  the  water  baa  the 
same  ten^ratnre  as  the  remaining  water ;  and  iftcbe  tbequan- 
ti^  of  water,  t  its  temperature,  and  rftc  the  momentary  evapora- 
tion, we  shall  have  by  Cor.  1,  Prop.20,  Amutbior  Dec.  1821, 
—  ■■"  for  the  number  of  vaporous  particles  in  d  w.    Therefore, 


-iw  +  v-iv 
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i  9  the  common  temperature  to  which  the  water  and  vapoer 
would  be  reduced  1^  the  decomposition  of  tiw  quantity  ol water. 
Coosequentiy, 

At^t      ■     *'"      -     »"'» 

■  it       i     dv 

whose  integral  is  f  b  A  w*, 
A  being  an  arbitrary  constant  equal  to 


where  (,  and  w,  are  known  corresponding,  or  the  primitive  values 
off  and  w. 

If,  therefore,  the  transmission  of  temperature  by  water  was 
instantaneous,  and  every  portion  of  vapour  had  its  temperature 
equalized,  as  soon  as  formed,  with  that  of  the  remaining  water, 
and  then  i^uitted  the  water  entirely,  the  temperature  would  be  as 
the  quantity  of  water  left  raised  to  the  \th  power;  provided 
evaporation  only  interfered.  But  we  know  that  water  is  not 
what  is  called  a  perfect  conductor  of  heat,  and  therefore  that  the 
above  law  is  not  mathematically  true.  As  the  evaporation, 
however,  is  generally  but  trifling,  unless  in  high  temperatures, 
this  theorem  may  probably  be  found  a  tolerable  approximation. 

Were  the  number  of  tne  particles  increased  m  the  ratio  of 
1  to  r  by  the  decomposition,  we  should  have' 
(  =  Am^-'. 

If,  therefore,  i-  =  100,  <  a  w»-  Hence  if  w  be  diminished 
by  a  hundredth  part  only,  the  values  of  f  correspondkigto  w  ■■ 

In  CiOOt^lC 
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100  and  «>  n  99  mil  have  a  ratio  eqiml  to  tbat  (^  1  to  -SeSTS, 
or  100  to  37  ii«uly.  And  therefore  if  the  true  temperature 
cOTreipoading  to  w  3=  100.be  1173-6  or  212°  F^.  the  true 
temperature  correi^poadiaK  to  to  ^  90  will  be  only  433'd,  or 
about  —  S61°  Fahr. ;  so  that  here  for  a  Iom  of  weight  of  only 
the  T^rth  part,  tiie  tempctatare  would  be  1111111  nevly  600°  of 
Fahr. 

We  Bee  from  the  weeeding  calculati(»i  that  where  the  aumber 
of  portic^lefl  i«  much  iooreaaad  by  the  decompoaitioD,  a  very 
tnfliw  or  even  an  utterly  inappreciable  lose  of  weight  nay 
QereruieleBa  be  accompanied  by  a  rerr  coniideraUe  diminutioB 
of  ten^rabve.  Hence  may  easily  follow  the  phenomena  of 
radiation,  end  erea  those  of  the  emission  of  light.  Indeed  I  an 
fiilly  convinced  from  many  circimutaaceB  that  evaporatioo, 
radiation,  and  the  emission  of  light,  are  phtanomena  similar  in 
lund,  and  eovemed  by  similar,  but  not  precisely,  the  same  laws. 
Probably  the  chief  diSerence  lies  in  the  inequality  of  magnitude 
in  the  particles  when  decomposed.  Light  is  moat  likely  the 
particles  decomposed  into  their  smallest  parts,  iriiicb,  ii  they 
eoald  be  inclosed  within  a  vessel  whose  oores  would  not  allow 
them  a  passage,  wonld  form  a  body  sinular  to  gas  or  vapour  of 
extreme  levity ;  and,  on  the  contrary,  if  vapour  was  fonned  in 
vacuo,  its  particles  would  fly  off  in  direct  lines,  like  light  with  a 
great  velocity.  These  views  are  rendered  interesting  not  merely 
from  their  simplicity  and  their  reducing  to  one  simple  cause 
phsenomena  apparently  bo  very  different  as  vapour  and  light,  but  • 
they  take  from  the  Bun  that  exorbitant  temperature  which  cer- 
tain philosophers  have  hitherto  supposed  it  to  have,  and  thug 
render  it  much  more  fit  for  a  habitable  globe.  For  since  the 
molecules  of  light  are  conceived  to  be  many  times  less  than  the 
particles  of  common  matter,  they  would  nave  with  only  the 
same  momentum  or  temperature  a  velocitjr  many  times  greater 
than  the  latter ;  and,  therefore,  after  a  particle  of  common  mat- 
ter had  been  struck  by  a  molecule  of  light,  and  was  returning  to 
the  other  particles  of  the  body  of  whicE  it  fonned  a  part,  it  may 
be  overtaken  and  struck  again  and  again  before  it  reached  them 
by  other  molecules,  each  impulse  of  which  would  add  to  ita 
motion,  and  therefore  to  the  temperature  of  the  body;  and  if  the 
rays  of  light  be  condensed  by  a  mirror  or  lens  on  any  particular 
body,  the  probability  of  this  augmented  temperature  would  be 
in  proportion  to  the  density  of  the  light.  Hence,  therefore,  the 
sun  may  in  reality  have  a  temperature  not  higher  than  that  of 
any  other  body  of  the  system,  and  yet  produce  all  the  effects 
attributed  to  it.  This  idea  comes  up  nearly  to  that  broached 
by  the  late  Sir  W.  Herschel,  but  without  the  aid  of  his  luminoin 
aboosphere.  I  need,  I  hope,  scarcely  observe,  that  these  reite-  . 
rated  impulses  by  different  molecules  of  light  on  the  same  parti- 
cle of  matter,  do  evidently  not  at  all  afiect  tht  theoiy  of  gases 
I  have  heteb^bre  laid  dowu. 
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It  vas  my  intention  here  to  exteod  the  theorema  I  have 
published  in  my  theory  of  evaporation,  and  to  add  some  new 
ones  since  discovered  respecting  the  *'  conducting  power  "  of 
gasea,  the  a^ement  of  which  with  the  ezperimenm  laws  of 
Pulong  and  Petit,  contributes  another  strong  link  to  the  chain 
of  evidence  adduced  in  favour  of  my  views ;  but  as  I  may  at  some 
period  print  something  in  a  separate  form  on  the  inraortant 
subjects  I  have  discussed  in  various  parts  of  the  Annals,  lintend 
to  reserve  these,  and  other  things  which  I  have  been  able  to 
effect  in  different  parts  of  the  phyBical. sciences^  to  that  oppor- 
tunity.      , 


Article  VI. 


Chemical  Examination  of  Analcime,  Comer  Pyrites,  and  Sul- 
phnret  of  Bismuth,    By  Bfl.  Rose.* 

The  first  research  into  the  composition  of  analcime  was  made 
hy  M,  Vauquelin.     He  found  this  mineral  to  contain 

Silica 58-0 

Alumina 18*0 

Water 8-5 

Soda.  . . ; .,.....; 10-0 

Lime.  ..■...; ;;...,;;........    2-0 

Iron  .:...:..-. .;..;.,..;;.,  Trace 

96-6 

llie  analcime  which  I  analyzed  is  found  in  the  valley  of  Fassa, 
in  the  Tyrol;  the  crystals  were  trapezoidal,  and  were  in  some 
parts  of  a  slight  red  colour;  but  the  analysis  indicated  scarcely 
perceptible  traces  of  oxide  of  iron  :  the  crystaU^were  traosluceDt, 
and  free  from  other  impurities.  The  analcime  reduced  to  pow- 
der, lost,  by  being  strongly,  heated,  8-27  per  cent,  of  water, 
which  was  slightly  alkaline.  By  heating  some  fragments  to 
rednesB,  the  loss  in  different  experimente  amounted  to  8*80, 
8*86,  and  8*96  per  cent.  The  aaalcime  lost  its  transparency, 
and  became  a  white  enamel.  -    - 

The  analysis  of  analcime  is  not  complicated,  since  it  is  very 
easily  decomposed  by  acids,  when  it  baa  not  been  heated,  and 
is  reduced  to  powder.  On  this  account  it  is  not  requisite  to 
employ  nitrate  of  barytes  used  by  M.  Vauquelin,  and  which 
always  occasions  more  or  less  losa.  When  digested  iu  muriatic 
ncid,  it  formed  a  jeltv,  which  was  dried,  and  afterwards  treated 
with  muriatic  acid  diluted  with  water  to  separate  the  silica.  The 
filtered  solution  contained  neither  Ume  nor  magnesia,  and  was 
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decomposad  bjr  CBrbooate  of  amtnonia ;  Uifl  preciplUfe,  except 
a  tligkt  trac«  of  ailica  and  oxide  of  iron,  wts  dissolred  by 
potasil.  The  aolution,  after  the  silica  and  almnina  were  stfpfr- 
nted,  was  svaporated  to  dryness,  and  the  residnnm  was  heated 
antil  all  the  muriate  of  ammonia  was  Volatilized.  The  reaidaam 
gave  cnbic  crystala  of  common  salt  free  from  potaab.  The 
resulta  of  the  aaalyiis  were : 

Silica 66-12 

Alumina ^-99 

Soda 13-63 

Water 8-27 


I  fomid  upon  trial  that  the  white  traaaparent  analcime  which 
ia  found  in  the  lava  of  Cataoa,  in  Sicily,  was  of  sitmlar  compoai- 
tion ;  but  the  quantl^  I  possesaed  was  too  nnalt  to  make  a  com- 
plete analysis,  and  the  frag^meats  were  mixed  with  carbonate  of 

I  analyzed  anotlier  analcime  from  Fassa,  different  ir<Hn  that 
which  IhavejuBt  mentioned,  and  1  found  that  its  composition 
agreed  perfectly  widi  that  of  the  preceding ;  the  results  of  the 
tmalysis  were    ■ 

Silica.  ..;.....;.., 66-4? 

Alumina,  ,.. J.... 21-98 

Soda;.-....:.... ;..... 13-78 

Water:......;............. 8-81 

101-04 

This  analcime  was  of  a  flesh^red  colour,  on  which  account  the 
name  of  tarcolite  baa  been  given  to  the  analcime  of  Montecchio 
Ma^ore,  near  Vicenzs,  and  in  which  M.  Vauqnelin  found 

Silica 60-0 

Alumina 20-0 

Water 210 

Soda  and  potaab 4-6 

Lime 4-6 

Iron Trace 

100^ 

I  cannot  explain  the  great  difference  between  M.  Vauqiielin'a 
analysis  and  mine  ;  I  think  I  have,  however,  some  reason  for 
slippoBing  that  the  sarcolite  which  he  analyzed  was  not  quite 

{tare ;  for  sometimes  the  large  crystals  of  analcime  which  are 
bund  in  the  valley  of  Fassa,  are  so  filled  with  perfectly  weH 
defined  crystals  ot'^  apc^hyllite,  &at  they  form  almost  half  the 
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nuiBB.  In  the  cmtal  of  analcime  nhich  I  analyzed,  ]  found  a 
crystal  of;  apoph^te  of  an  inch  Xon^.  It  is  BoowtimCB  difficult 
to  separate  tue  mails  of  the  analcime  from  these  crystals  of 
ftpophyllile  j  t&e  latter,  however,  are  discovered  by  their  pearly 
lustre,  and  especially  by  their  distinct  oleanuOtwluchispandlel 
to  the  plane  perpendicular  to  the  axis.  It  follows  nererthetess 
from  my  analysis,  in'  which  I  conld  discover  neither  Ume  nor 
potash  which  occur  in  ttpopbyllite,  that  the  fVagments  which  I 
employed  were  perfectly  free  from  this  substance. 

Copper  Vyvites. 

There  are  many  analyses,  of  eopper  |nrritfle ;  bttt  tbey  do  not 
present  any  pr<A>*ble  formnie,  and  difier  Jrom  each  other,  I  have 
imalyzed  three  sorts  of  crystaUiaedcopperpyritas,  and  I  foaodia 
all  of  them  the  same  proportions  of  conatitncnt  parts . 

The  analysis  of  copper  pyrites,  althouKfa  rery  sim{de,  nerer 
gtTe  me  results  which  corresponded  with  a  probable  formula, 
when  I  separated  the  oxide  of  iron  ftom  the  oxide  of  0(^>per  by 
pm«  ammonia.  The  oxide  of  iron  precipitated  always  contained, 
even  after  having  been  perfeeUy  washed,  a  consideraUe  quantity 
of  oxide  of  copper,  which  I  could  not  separate  if  I  did  not  precu 
pitate  the  copper  from  the  muriatio  solntion  of  oxide  of  iron  \lff 
means  of  sulpnuretted  hydrogen. 

I  dissolved  in  each  andVsis  of  copper  pyrites,  two  different 
quantities  in  aqua  r'egia.  I  preclpit&ted  one  Of  the  stJutions  by 
muriate  of  barylfis  tO'detennine  the  qddntity  of  snlphur  by  the 
sulphate  of  barytes  obtained,  and  I  poured  into  tlie  other  pure 
ammonia  in  excess.  The  oxids  of  iron  precipitated  was  iieated 
to  redness,  and  dissolved  in  muriatic  acid,  wnich  always  left  a 
small  quantity  of  silica.  I  then  treated,  as  already  mentioned, 
the  solution  with  sulphuretted  hvdrogen. 

I  obtained  the  following  results  from  two  varieties  of  crjrstal- 
lized  copper  pyrites  from  Bamberg,  in  Sayn,  and  from  Fursten- 
bei^: 


Copper 34*40  33-12 

Iron 30-47  30-00 

Sulphur 35-87  36-52 

Silica 0-27  0-39 

101-01  100-03 

The  analysis  of  the  crystallized  copper  pyrites  from  Freibei^, 
gave  no  similar  results. 

Sulphuret  of  Bismuth. 

This  sulphuret  from  Riddarhyttut,  in  Sweden,  I  found  to 
poesese  the  same  composition  n«  the  artifiotat  iiil^iHret  ef 
nsmutb }  wtmriy, 
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Solphnr 18-72 

BiMonth 80^ 

99-70 
He  artifioal  compoond  gave 

Sulphur 18-49 

Bismatb 81-51 

10(MK) 


Nottj—la  this  abridgment  of  M.  Rose's  paper,  1  hare  not 
myeo.  all  his  Tiews  of  the  atomic  constttntioa  of  copper  p^tes ; 
for  as  he  adopts  the  numbers  (MT  Benelios  in  which  the  weight  of 
the  atom  of  irm  is  double  that  genenlly  adimtted  in  this  coiuitry, 
the  Btatements  woold  be  VB&m*.  He  considers  its  probable 
composition  as  one  atom  of  salphnret  of  copper  with  three  atoms 
of  snlphoret  of  iron.  It  will,  however,  appear,  that  his  analysis 
of  copper  pyrites  from  Rambeig  comes  more  nearly  than  mine  to 
what  I  have  supposed  to  be  the  atomic  cx>nstitation  of  thia  com- 
pound ;  namely,  a  compound  of  two  atimis  of  protosulphuret  of 
iron  and  one  atom  of  perBolphuret  of  copper,  or  in  100  parts  of 

Copper 34-78 

Iron 30-44 

Solphnr 34-78 

100-00 
(See  AmaU,  TS.  S.  vol.  iii.  p.  301  .)~-Edit. 
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A  Memait  on  tome  Geometrical  Principles  cormected  with  the 
Tritection  of  an  Arc.  By  JqhQ  Walker,  Esq.  formerly  Fellow 
of  Trinity  College,  Pobim.    (With  a  Plate.) 

(To  the  Editor  of  the  AnnaU  of  Philosophy.) 

SIR,  ApfU  14,  IBM. 

The  foUowiog  propositions  I  beliere  are  new ;  and,  if  I  ipis- 
take  not,  they  either  extend,  or  promise  to  extend,  the  limits  of 
Plane  Geometry. 

It  has  long  seemed  to  me,  that  the  modems  have  too  much 
abandoned  the  attempt  of  trisecting  an  arc,  bv  the  right  line  and 
circle.  We  know  with  what  ardour  the  solution  of  that  problem 
was  sought  by  the  ancient  mathematicians  ;  as  well  as  how  con- 
siderably the  science  was   advanced  by  their  inve^tigationB^ 
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though  they  failed  of  arririDg  at  the  ultimate  object  which  they 
pnrsaed.  And  I  believe  that  geometrical  science  -would  not 
nave  remained  as  atatioiiary,  as  it  has  been  for  many  years,  if  the 
problem  bad  continued  to  share  the  attention  of  modem  geome- 
ters. 

But  nothing  so  much  paralyzes  exertion  as  despondency  of 
success ;  and-l  am  aware  that  some  of  the  moBt  profound  mathe> 
maticians  of  the  present  day  do  not  hesitate  to  pronoance,  that 
the  problem  alluded  to  is  impoasibie.  Their  assertian  is,  Ithink, 
Ifli 


intable  and  rash.  If  I  may  hazard  an  opinion,  in  which 
many  will  think  me  over  sanguine,  I  avow  my  expectation  that 
some  of  the  principles,  which  1  offer  in  this  Memoir,  will  yet  lead 
to  the  solution  of  that  problem ;  though  I  am  now  obliged  to 
dismiss  the  subject  from  my  mind,  on  account  of  other  avoca- 
tions and  declining  health. 

Paop.I.  Phoblem.  (Phite  XXVli.)    Fig.  1. 
_  In  a  given  B^;ment  of  a  circle  to  inscribe  a  Wangle,  whose 
Bides  shall  be  in  arithme^cal  progression. 

Let  the  given  segment  be  A  £  a.  FVom  B,  the  vertex  of  the 
Opposite  segment,  draw  the  lines  B  T,  B  f,  trisecting  A  a  in  T 
ana  (,  and  meeting  the  periphery  in  E  and  e.  From  A  inscribe 
the  chord  A  :r  et^nal  to  £  e ;  and  draw  ax.  T  stty  that  A  x  a  is 
the  triangle  required. 

Dem. — Let  V  be  the  point  in  which  a  x  intersects  E«.  Draw 
T  tf  :  and  parallel  to  this  draw  x  z,  meetine  Aaiaz,  and  inter- 
secting E  e  in  3.  Lastly,  draw  E  z  and  s  T.  I  shall  now  prove 
that  ax  ia  equal  to  a  z,  and  that  E  x  is  perpendicolar  to  A  a ; 

whence  it  will  follow  that  ax,orax=:~  +  -s^,  and  is  fliere- 

fore  an  arithmetical  mean  between  A  a  and  E  e,  i.  e.  between 
A  a  and  A  x. 

For  the  triangles  B  T  /,  a  t  F  are  similar  [having  the  angles  at 
I  equal,  and  also  the  angles  at  B  and  a,  as  standmg  upon  equal 
arcs].  .-.  B  (  :  T  (  : :  (B  ()  T  (  :  f  F.  .-.  rectan^e  Bt  F  = 
Tf;;  and2B*F.«2T(«  =  rectanele  A(a  =  Bi  e.  .-.te 
is  bisected  in  F.  .■.  the  similar  triangles  a  iF,ye  Fare  mutually 
equilateral,  and  ^  e  =  a  (  =  T*.  .-.  e  (  is  jiarallel  to  yT, 
and  .'. U)  XX.  .'.ax  =:  a  z.  But  also  E y  ia  bisected  in  s  [for 
the  triangles*  "Ey  x,ay  e,  and  a:  j  a,  F  y  e,  being  similar,  E  y  : 
(yx)  ys  ::  o_y  :  (ye)  jf  F  ::  2.  ]].  .-.  Es  =  zT,  and  Ez  is 
twrallel  to  s  T,  and  perpendicular  to  E  c.  ••.  a  a;  (or  a  D  +  D  z) 
i.  e.a  jt  = -^  +  -^  —  _1± — f,  .'.o  a:  is  an  arithmetical  mean 
between  A  a  and  A  x.    Q.  E.  D. 

Cor.  1 .  (Fig.  2.)— The  lines  A  A,  a  6  trisect  the  line  E  « ;  for 
.  since  the  line  ( e  bisects  the  angle  A  e  a,  A  e  :  (a  e)  A  E  ::  A  f  : 


otdnwnin  (he figure,  but  nuf  be euil;  m] 
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s  f  ::  2  :  1.  .*.  A  b,  bisecUi^  the  angle  E  A  c,  cuU  B  e  into 
■egntenu  in  the  itme  ratio. 

.  Cor.  2.  (Fig.  3, >—Dcawing  the  diameter  E  p,  and  the  line  Af, 
the  latter  biewti  the  radiui  B  c  in  9,  and  trisects  B  E  in  r.  lei 
X  be  the  point  in  which  E  P,  perpendicular  to  E  e,  interaect* 
A  p.  The  triaiigles  E  N  p,  ey  a  are  aimilar  [for  the  anglea  tip 
ana  aituidon  equal  area,  at  alao  the  an^ea  N£;>  and  A  axi 
hat  A  ax  tm  aye].  /.  EN:  Ep  ::  w«  :  w  a  ::  1  :  2.  '.•  EK 
=c  radius.  .*.  cq  ic  snairadiuB.  But  the  trianglea  E  X  r,  B  ;  r 
areaimilar.  .-.  Er  :  r  B  ::  EN  :?  B  ::  2  :  1.  .-.EB  is  trisected 
in  r.  It  ia  plain,  tiiat  if  from  £  we  draw  E  g  parallel  to  A.p,  it 
must  bisect  the  raditu  bciaQ. 

Cor.  3.  (Fig.  3.>-:^Drawing  through  Q  an  ordinate  (whidi  ik 
the  base  of  an  intcribed  equilateral  triangle ),  the  linea  B  e,  bg 
intersect  this  ordinate  in  the  same  point  0.  For  the  arcs  A  a, 
p  g  being  equal,  as  also  the  arcs  E  0,  p  B,  .*.  the  arc  A  6  =a  B^. 
.-.  f>g  i»  oarallel  to  A  B.  .-.  the  tnangle  B  A^  is  isosceles. 
But  its  altitude  A  c  is  trisected  by  B  e  [as  Be  trisects  a  D]. 
.-.  the  side  b  hh  bisected  by  B  e  in  o.  IVot  BntTer»aUy,  if  froiu 
an  angle  at  the  base  of  en  isosceles  triangle  a  line  be  drawn  cut- 
ting the  altitude  and  leg,  the  sefEments  of  the  leg  are  to  eacb 
other  ae  the  uppe^  segment  of  the  altitude  to  twice  its  lower 
e^qient,]  Bvt  theordiaate  through  Q,  the  middle  point  of  Ac, 
inust  also  bisect  b  k  .  .-.  8cc. 

■...Cw..4.  (Fig.4.)-~Let"ibe  the  point  in  which  the  perpendicu- 
lar from  e  meets  a  B.  E  1  is  parallel  to  A  B.  For  drawing  >  I 
parallel  to  A  a,  and  cutting  B  £  in  r,  this  parallel  is  triaectra  in 
:Pi  i^nd  from  the  eimilBrity  of  the  triande^  Elr,  Bur,  BEis 
also  trisected  in  r.  .-.  we  triangles  %  r  I,  Eri  are  similar. 
'.-.■  I  B  and  E  i  are  parallel. 

.  ScAoAkm.— In  the  assigned  eolation  of  the  preceding  problem, 
the  base  of  the  given  segment  is  always  one  of  the  extreme  sides 
of  the  triangle ;  and  the  other  extreme  is^  the  chord  of  the  arc 
intercepted  Dy  the  trisecting  lines.  But  if  the  given  segment 
contain  an  angle  of  less  than  60**,  its  base  may  be  the  middle 
jiide  of  an  inscribed  triangle,  having  it^  sides  m  arithmetical 
"irogression.  And  from  what  has  been  established,  it  is  pltun 
low  we  may  construct  that  triangle.  Let  a  x  (fig.  3)  he  given  as 
the  middTe  aids  of  such  a  triangle,  in  the  segment  a  B  x.  Tbeq 
we  have  e,  the  middle  point  of  the  arc  a  x- ,'.  we  have  T,  the 
opposite  extremity  of  the  diameter  e  c  P ;  and  .'.  wp  have  0  P. 
Hut  WB  have  seen  (Cor.  2)  that  a  P  bisects  the  radius  B  c  in  jp. 
If,  therefore,  with  the  centre  c,  and  the  interval  of  tbesemiradius, 
we  describe  a  circle,  ite  ocourse  wilS  a  P  .determines  the  point 
;.  .'.  we  have  the  diameter  B  b,  and  .'.i^  ordinate  a  A,  one  of 
the  extreme  sides  of  the  triangle ;  the  greatest  or  the  least, 
according  to  the  point  of  intersection  of  the  described  circU 
with  the  Une  a  P,  through  which  we  draw  the  diameter. 

D.q,t,:9CbyGOC>^lC 
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Prop.  II.  Problem.    {Fig.  3.) 

In  a  given  circle  to  inscribe  a  triangle,  whose  sides  sliall  be  \a 
arithmetical  progression,  and  their  common  difference  e<][ual  to 
9.  G^ep  Jiae. 

The  solution  of  this  problem  also  is  obTious,  from  what  we 
have  established  in  solving  the  former.  For  there  we  have  seen 
that  A  X  is  the  common  difference  of  the  sides,  and  (Cor.  2)  thiut 
£  N  is  equal  to  radius.  Therefore,  given  the  radius  and  common 
difference  of  the  sides,  we  can  construct  the  right-angled  triangle 
A  E  N,  having  one  of  its  sides  inscribed  in  the  circle,  its  ny- 
potenuse  E  N  equal  to  radius,  and  its  altitude  A  z  equal  to  tiie 
given  common  difference.  This  line  A  x  produced  gives  tb« 
greatest  side  A  a  ;  whence  we  have  the  other  two. 

Scholium. — ^Whenever  the  given  common  difference  is  leu  than 
half  the  radius,  we  may  findtwo  different  triangles  to  solve  the 
problem :  for  either  ofthe  unequal  sides,  A  E  or  A  N,  may  be 
inscribea  in  the  circle.  It  is  plain  that  A  z  is  a  maximum,  when 
eqnal  to  half  E  N;  that  is,  that  the  semiradius  is  the  greatest 
possible  common  difference  ofthe  sides. 

Putting  unity  for  radius,  the  triangle  of  whose  sides  the  com- 
moa  difference  is  a  maximum,  is 

VT  ->-  I    VJ1    /T-l 
8        '     S   '         S        ' 

the  cosine  of  whose  middle  angle  ia  ^.  And  it  may  here  be 
briefly  remarked,  that  in  the  two  different  triangles,  whose  sides 
have  any  smaller  common  difference,  half  the  sura  ofthe  cosines 
ofthe  middle  angles  is -$-.  Also,  the  sum  of  the  two  least  angles 
is  the  supplement  of  the  sum  of  the  two  greatest ;  and  is  the 
third  part  of  the  difference  between  the  sum  of  the  grentest  and 
the  sum  of  tba  middle  angles  :  just  as  in  the  triangle 
VT  +  1     ^T    ^/^-  1 

»         »      8  7  g        ' 

the  least  angle  is  the  complement  of  the  greatest,  and  is  third 
part  of  the  difference  between  the  other  two. 

Many  other  and  carious  properties  of  these  triangles  might  be 
stated ;  hut  we  must  hasten  at  present  to  other  matter. 

pEop.  III.  (Fig.  5.) 

If  on  the  eame  base  A  a  there  be  two  isosceles  triangles, 
whose  vertical  angles  KB  a,  ABaare  as  three  to  two ;  and 
from  the  vertex  ot  the  smaller  angle  lines  be  drawn  (E  T,  £  t) 
trisecting  the  common  base ;  these  lines  will  trisect  (A  A  a)  tbe 
arc  of  ue  circumscribing  circle  on  which  the  greater  angle 
Rtands. 

Dem — Prodace  the  altitude  E  0,  and  let  0  e  =  o  E.  Draw 
«  A,  and  produce  it  to  /.  E  T  trisecting  the  altitude  of  the 
isosceles  triuigle  E  A  e  must  bisect  the  leg  A  e  in  I).  Draw  D  d 
parallel  to  •  E;  also  the  radius  A  c,  cutting  E  Tin  iti,«pd  P  4 
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in  n.  I^tJy>  from  the  ceatre  c,  ami  parallel  to  A  E,  draw  c  Y 
meeting  E  T  in  Y;  which  pdint  we  shall  prove  to  be  in  the  peri- 
phery of  the  circle. 

FrcHn  the  similarity  of  the  triangles  cmY,  AmE,  c»i;Ain 
::  c  Y  :  A  E.  But  we  shall  prove  that  cm  :  Am::Ac:AE; 
and  .'.  that  A  c  =  c  Y.     For  the  triangles  c  wi  E,  m  m  D,  being 

similar,  c  m  :mn  ::cE:Dn;  that  is,  c  m  :     "~ -?  :ic'E:~ 

.*.  c  TO  :  A  m  ;:  c  E  :  E  e.  But  c  £  :  E  e  ::  A  c  :  A  e  on  ac- 
count of  the  bisection  of  the  angle/ A  c  by  the  line  A  E].  .'.  e  m 
:  A  m  ;:  j1  c  :  (A  e)  A  E.  But  we  have  before  seen  that  c  m  : 
A  m  ::  c  Y  :  A  K  /.  c  Y  =  A  c,  and  the  point  Y  is  in  the  peri- 
pbeiy.  But  the  angle  fi  c  Y  being  equal  to  6  E  A,  that  is,  to  the 
third  part  of  A  B  a,  the  line  ETY  trisects  the  arc  A  ft  a  in  Y. 
Q.  E.T). 

Cot.  1.  (Fig.  6.) — If  from  p,  the  point  wliere  A  c  meets  a  E, 
the  line  p  ^  be  drawn  to  the  middle  point  of  A  E,  and  be  pro- 
duced on  each  side  to  meet  the  periphery  in  a  and  q\  the  line 
tEdfq\%  the  side  of  an  equilateral  triangle  inscribed  in  the  circle 
A  Baftj  and  if  the  lines  Eit,  E  j  be  produced  to  meet  the 
circle  A  E  a  e  in  m  and  n,  the  triangle  E  m  n  is  an  equilateral 
triangle  inscribed  in  that  circle. 

For  the  trian^e  A  ^  E  is  isosceles  [for  angle  p  A  E  m  c  A  B 
+  BAE=:BEA  +  2BAE=2BEA  =  AEf].  .-.ji  d  is 
perpendicular  to  A  E,  and  .'.  bisects  the  parallel  radius  c  j-  per- 
pendiculariy.  .'.  mq  \^  the  side  of  an  equilateral  triangle,  of 
which  Y  0  18  the  altitude.  Now  drawing  Uie  line  A  t,  it  must 
pass  through  y  [for  aAe'ssaEe=  '—^  =  a  A  y].  .-.  A^  is 
parallel  to  j)  d;  and  •'.  E  y,  the  hypotenuse  of  the  ri^ht-angled 
trian^e  E  A  ^,  is  bisected  by  p  d.  But  it  is  also  bisected  by 
Yx.  .'-Ey  and  aq  bisect  each  other  in  o.  .-.tcE^y  is  a 
parallelogram.  .*.  the  angles  ic  E  c  and  u  E  c  are  each  oi  tbem 
30°  [forffiEc  =  <cEy  —  y  E6  =  owE  —  zvE  =  gyi  = 
30°,  and  in  like  manner,  y  E  c  =  ?  E  j  +yEA=«^E  + 
ly  E  =  q  S  X  =  '30°].  .-.  m  E  n  is  an  equilateral  triangle 
inscribed  in  the  circle  A  E  a  e. 

Cor.  2, — ^The  arc  B  a  is  the  third  part  of  A  <c  B,  and  B;  the 
third  part  of  A  a  B.  For  aY  q  being  an  equilateral  triangle, 
aicaY  =  2<Ex.  But  A  Y  =  2  B  i.  /.  a  Y  -  A  Y  =  2*B. 
.-.  8cc.     Inlike  manner  ^'Y  +AY  =  AY5  =  2Byv&c. 

Cor.  3. — If  from  c  be  drawn  a  parallel  to  A  a,  meebng  A  Eio 
k,  and  Y  E  in  /,  Y  /  is  the  third  part  of  Y  £.  For  the  triangles 
«z  £  andc«  k  are  each  of  tbem  isosceles.  ••.k'E  =  diameter. 
But  from  the  similarity  of  the  triangles  ft  /  E,  c  /  Y,  Y  ^ :  /  E  :; 
c  Y:  ft:E  ::  1 :  2.  .-.&c.  It  is  plain  that  xz  must  cut  off  another 
third  part  of  £  Y.     Also,  that  c  ft  «  Y  y. 

Cor.  4. — Producing  A  c  and  A  B  to  meet  the  circle  A  E  a  e  in 
r  and  5,  the  chord  £  r  is  equal  to  A  o  i  and  the  semicircular  aro 
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fEua  bisected  in  s.    For  angle  A  E  (J  =  £  A  r,  the  triang^ 
A  p  E- being  isosceles.    .'.  A  a  =  E  r.    But  arc  E  f  =  —-,  ani) 

arc  £  s  =  -^.  .*.  arc  (  »  =  — ^  =  quadrant. 

Cor.  5.  (Fig.  7.)— If  B/be  drawn  parallel  to  A  E,  it  is  equal 
to  E  c  For  drawing/^  parallel  to  tne  axis,  .and  meeting  A  E 
in  e,  f's  =  e  Z,  on  account  of  the  equalitv  of  the  ancles  eZf, 
^gjt.    .-./I  +  B  c,  or  Ec,  =  g  Z  +  E  2  =  B/.    ^      *    "^ 

Prop.  IV.  (Fig.  7.) 

The  same  things  being  supposed,  E  r  the  segment  of  the  tri- 
secting line  intercepted  between  the  two  circles  is  the  third  patt 
ofEX^the  segment  of  it  included  in  the  circle  AE  a  e. 

Dent. — Draw  A  n,  making  the  angle  E  A  n  =  A  Ex,  and 
cutting  E  X  in  s.  The  triangles  E  A  »,  A  E  j:  being  identical, 
A»  =  Ej;=EX.    But  EX  trisecting  A  a,  and  being  paralld 

to  fl»,  trisects  A  n.    .•.  A  s  being  equal  to  ^,  5  X  e=  '—-.   But  . 
A  s,  and  .*.  t  X,  =  i  r,  the  ungles  at  the  base  of  the  triangle 
A  J  r  being  equal.    [For  angle  Ar  s  ^  — — ?  =  A  E  e.    But  it 
also  equals  A  Er  +  E  A  r.    .*.  angle  E  A  r  =  X  E  e.    .*.  aosle 
r  A  »,  or  EA«-EAr,  =  AEX-iEc=AE«=Ar»]. 

'■■"  =  " 

Cor. — Drawing  a  r  «,  r  «  =  — .  For  the  triangle  a  r  X  is  simi- 
lar to  A  E  a  [for angle  a  r  X3^AE(i,andanglerXa  =  EA(i]. 
;■  a  r  =  r  X,  and  .•.  r  »  =  E  n  .-.  &c. 

Scholium. — It  is  plain  that  A  n  bisects  E^  in  o ;  since  A  o  a 
E  o,  and  the  angle  E  Ay  is  a  right  angle. 

Paop.  V.  (Fig.  7.) 

The  same  things  being  supposed,  if  there  be  drawn  a  diameter 
of  the  circle  A  E  n  e  perpenotcular  to  the  axis,  and  meeting  the 
circle  A  B  a  6  in  T,  toe  line  £  T  is  a  tangent,  and  equal  ta'Et, 
the  line  diawn  from  E  to  the  point  where  z  Z  produced  meets 
the  circle  A  E  a  e. 

For  aZ  passes  throogh  tc,  the  centre  of  the  circle  A  Ea  e;  and 
the  triangle  Z  k  c  is  isosceles,  and  similar  to  the  triangle  E  Z  c. 
.-.  c  E  :  cZv.cZ-.ck;  that  is,  c  E  :  c  T  ::  c  T  :  c  i.  .-.  the 
angle  cT  E  is  a  right  angle,  and  E  T  a  tangent.  .-.  E  T*  = 
(cE.Eft)=.(^.2Eft)  =(Ed  .Ee)  =  Ei'-  .'.  E  T  = 
E/. 

.    Cor. — Hence  it  appears,  that  ifcT  Ebe  arieht-anded  trian- 
gle, in  which  from  the  right  angle  the  perpentucular  j!*  k  is  let 

DiqitlzscbyGOOqlC 
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iAU  on  the  hypoteniue  j  and  if  with  c  u  the  centre,  and  the  side 
c  T,a«  radius,  a  circle  be  described,  and  another  circle,  with  k  as 
the  centre  and  the  remote  segment  k  E  as  radiua,  intersecting 
the  forcaer  in  the  point*  A  and  a ;  the  angles  A  E  a  and  A  S  » 
are  as  two  to  three.  Hiat  the  cirdes  may  intersect,  the  side  c  T 
mxat  be  more  thin  half  the  hypotenuse ;  or  the  ai^^le  c  £  T  must 
be  mon  than  SO''. 

Prop.  VI.  (Fig.  8.) 

The  same  things  being  supposed,  the  line  Y  ay  joining  the 
point  of  trisection  in  the  arc  A  6  a  with  the  point  in  which  the 
other  trisectiog  hne  meets  the  circle  A  E  a  e,  is  a  tangent  to 
thecirol*  AEae,  and  is  eqoaltoYy,  thechord  of  arc  -j^. 

For  the  line  A  Y  is  a  tangent  at  A,  the  angle  a  A  Y  being  equal 
to  -  ,-°  =  A  E  «.  .*.  A  Y,  or  Y y,  is  a  mean  proportional 
betwaen  E  Y  and  X  Y,  that  is  between  E^  and  x  y,  /.  the  tii. 
angle  y  Y  r  is  similar  to  the  triandle  Y  Ey-  .'.V  j:  =  Yy,  and 
is  a  tangent  at  x,  the  angle  z  xE  being  equal  to  E  X  x. 

Cor.  h — l«t  there  be  drawn  B  m,  B  n  parallel  to  the  trisectjng 
lines ;  and  let  ag  he  the  base  of  an  inscribed  equilateral  triangle 
paraUel  to  A  o  : — then  the  arc  m  tE  is  the  third  part  of  a;  a  r,  and 
therefore  m  q  the  third  part  of  z  A  r.  For  the  triangles  Y  E  «, 
vYx  being  similar  isosceles  triangles,  the  angle  E  Y  t  (stana- 
mg  on  the  arcsar)  =  EY^  —  Y  Ey  =  Bmn  —  mB  n. 
.'.  arc  xar  ^  na  B  —  2  b  n.     But  arc  n  a  B  =  semicircular 

arc  Bb  —  bn.   .-.  arc  z  a  r  =  B  6  —  3  ft  n.   .*.  ^-^  =  -^ bn 

o  Ay—  (REin^,  ortna. 

Cor.  2. — B  m  is  equal  to  y  r ;  and  y  r  passes  through  k,  the 
icentje  of  the  circle  A  B  a  e.  For  arcBAOTs=BAy  +  Y  m 
=  Bay+Br  =  r  ay.  .•.  B  m  =  ry.  But  we  hare  seentiiat 
Xy  =  ay.  .•.  Ay  bisects aX  perpendicularly,  .-.angle  a  fty  =: 
~-  =  a  E  X.  And  angle  ake  =  a  E  A.  .:  angley  ft  e  = 
A  E  X.  But  the  same  is  the  value  of  the  angle  which  ry  tMkw 
with  the  axis.  For  the  sum  of  that  angle  and  Y  E  A  3k  Y  ry 
st>  AB.^  ^  AEY  +  YE£.    .-.>■  y  passes  through  A. 

Prof.  VII.  (Fig.  9.) 
In  the  produced  diameter  of  a  given  circle  A  B  a  6,  let  E  bs 
any  point  whose  distance  from  the  vertex  is  less  than  radius ; 
and  iromE  to  the  extremities  of  the  normal  diameter.  Jet  there 
be  drawn  the  lines  ED,  "Ed,  cutting  the  circle  in  the  points 
m  and  ni  Let  k  be  the  point  in  which  the  lines  Hn,  dm  cut 
the  axis ;  and  with  the  centre  k  and  the  interval  A  E  let  a  circle 
be  described  cutting  the  given  circle  in  the  points  A,  a.  Then 
lie  angle  A  E  o  ie  two-thirds  of  the  angle  A  Be. 

DiqitlzscbyGOOqlC 
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J3eiR.— Draw  the  radii  A  c,  A  ft.  The  Uiangle  c  A  D  is  similar 
to  tiie  triangle  c  D  E,  each  bemg  similar  to  (2  n  D,  .'.Be,  cD, 
e  ft  are  in  continued  proportion,  that  if,  "E  e,  e  A,  c  k.  .*,  the 
triangle  c  ft  A  is  similar  to  c  A  E.    .*.  angle  c  Ak  t*  A'Z  c  ^ 

~f.    But  angle  A  c  6,  or  A  B  d,  =  cAk  +  ckA^SeAk 
»  3  A  £  c.  .'.  iwgle  A  B  a  =  t^. 

Pbof.  VIII.  (Fig.  10.) 

If  the  angles  A  E  a,  A  e  a  be  two-thirda  respectively  of  the 
angles  A  B  a,  Aba,  and  if  there  be  drawn  from  E  and  e  the 
lines  E  T,  e  f ,  each  making  an  angle  of  30°  with  the  axis ;  these 
lines  meet  each  other  in  the  periphery  of  the  circle  A  B  a  A. 

jDem.— The  lines  E  T,  e  f  trisect  the  area  A  B  a.  Aba 
respectively  in  T  and  ((see  Cor.  1,  Prop.  III).  LettheUneET 
mftet  the  circle  again  in  C,  and  draw  the  ordinate  C  c.  The 
angle  C  B  «  -  60"  +  ^^  [for  C  B  £  »:  C  E  i  +  BCB  »  30° 
•f  -j^  ■'.  &PC.J.  la  lik«  manner,  the  angle  at  b  subtended  by 
the  ordinate  drawn  through  the  point  in  which  e  t  again  iqeetfi 
the  circle  is  equal  to  60**  +  ^~.  But  the  two  angles  60°  +  . 
—3-^  and  60°  +  — =-^  are  supplemental  to  each  other,  the  angles 
—5-^  and  —^  being  together  equal  to  60".    Therefore,  the  for- 


~~~)  must  be  equal  to  Cb(.  .*,  the  ordinate  drawn  through  the 
point  in  which  e  t  again  mtett  the  <arde  coincidM  with  G  e,  and 
efmeetsETinC.  * 

Cor.  i The  snm  of  the  angles  A  E  «,  A  <  E  being  60°  [w 

they  are  respectively  the  thirds  of  two  suppl<ni«Dtal  augles],  it 
follows  that  the  anele  E  A  «  :»  120«  mMGt.  Tb«refor»  ft 
circle  described  with  the  centra  c  and  radius  c  C  imtst  circiMii- 
scribe  the  triangle  E  A  e.  And  in  that  circle  E  e  is  the  aide  W 
an  equilateral  tnangle. 

Cor.  2. — Producing  A  a  to  meet  the  circle  A  E  D  e  in  tf,  the 
angleAErfi»30°  + AEfl.  For  angle  c  E  A  =  D  E  d,  eadi 
of  them  beiog  equal  to  C  E  A.  .-,  angle  dEa  =  DBc  *s  30°. 
BDtan^eAEd=  rfEa  +  AEa  =  30°  +  AE«. 

From  the  principles  which  have  been  established,  we  should 
be  warranted  immediately  to  infer  the  following  proposition. 
But  I  think  it  expedient  to  demoostrate  its  truth  independently 
of  the  proceding  theorems. 
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Prop.  IX.  (Pig.  11.) 

If  Ee  be  die  side  of  an  equilateral  triangle  inscribed  in  the 
circle  whose  centre  is  c,  and  A  b  any  chord  intersecting  it  per- 
pendicularly in  a  i  assuming  o  a  equal  to  A  o,  and  drawing  the 
radios  caz,  I  say  ttut  the  angle  at  the  peripheiy  A  £  e  ts  the 
third  part  of  the  angle  at  the  centre  a  e  x. 

Draw  e  r  perpendicular  to  E  e,  and  therefore  equal  to  radtas. 
Then  ab  =i  er  [for  drawing  r  s  perpendicular  to  A  6,  it  is  plain 
that ab  ^  OS  =  er].  Since  therefore  the  three  lines  e  r,  ab, 
c  D  are  equal  and  parallel,  the  lines  e  c  and  r  D,  a  c  and  6  D  are 

parallel.    .*.  angle  eca;=srD6=  AEc  =  — |^.  .".  e  c  z,  or 
AEe.  -^.    Q.E.D. 

I  here  dismiss  the  Bubject  for  the  present,  probably  for  ever ; 
yet  not  without  a  hope  that  some  other  qualified  person  minr  be 
induced  to  pursue  the  train  of  investigation,  which  I  nave 
pointed  out.  I  have  hazarded  the  expreBsion  of  my  opinion, 
that  it  will  yet  lead  to  the  trisection  of  an  arc  by  plane  geome- 
try. I  even  suspect  that  1  see  how  the  trisection  of  tne  arc 
ked  (fig.  10)  may  be  derived  from  the  trisection  of  the  arc  A  ft  o. 
But  1  must  resign  it  into  other  hands. 


Article  VIII. 


On  the  CrystalUne  Forms  of  Artificial  Salts, 
ByH.J.Brooke,  Esq.  FRS. 

.    (^Cemliiiucdfivm  p.  SSS.) 

PercAloride  of  Carbon. 
I  AM  indebted  for  these  crystals  to  Mr.  Faraday.      Their 
planes,  altlioueh  very  brilliant  while  inclosed  in  the  bottle  on 
whose  sides  tney  have  been  deposited,  soon  become  dull  on 
exposure  to  the  air.     I  have  not  found  them 
cleavaUe  in  anv  direction,  but  a  right  rhom- 
bic pritm  may  tie  regarded  as  their  primary 
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Muriate  of  Cobalt. 
These  crystals,  which  I  have  received  from  Mr.  Cooper,  may 
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be  cleaved  with  ease  parallel  to  the  terminal  plane  P,  an  d  lesa 
distinctly  parallel  to  M  and  M'  of  the  annexed  figure.  Hence 
an  obiique  rhombic  prism  appears  to  ' 
primary  form.  . 

PonM,orM' 109'  31' 

PonA 122    20 

Pone' 106    20 

Aonc 131    20 

Mon  ft. 128    40 

MbnM' ...:.    77    20 

Acetate  of  Barytes. 
From  the  crystals  of  this  salt  with  which  Mr.  Cooper  has  supi 
pUed  me,  it  appears  that  the  primary  form  is  a  right  oftliqae- 
angUd  pritm.    There  is  a  bright  clearage 
parallel  to  T,  one-  leas  bright  parallel  to  Si, 
and  fui    indistinct  on&  perpendicular  to 
these. 

Mon/ 146°  18' 

MonT 113     12 

Mond 116    56 

dond' 126      8 

Ton/" 100    30 


Article  IX. 

Apparatus  for  producing  Instantaneous  lAght.  By  the  Rev. 
J.  Cumntinff,  MA.  FRS.  Professor  of  Chemistry  in  the  Va\A 
versity  of  Cambridge.  t 

(To  the  Editor  of  the  Annah  of  PhiUaophy.) 

DEAB  SIR,  Ca,^idge,  AprU  15,  lHU. 

In  the  eariy  part  of  last  December,  I  exhibited  to  onr  Society 
Doebereiner's  experiment,  of  the  inflamuiation  of  hydrogen  in 
atmospheric  air  by  precipitated  platina ;  and  from  that  time  to 
the  present  have  occasionally  employed  the  same  apparatus  for 
producing  an  instantaneous  light.  The  method  I  have  used  is 
BO  simple,  that  I  should  not  have  thought  it  worth  communicat- 
ing, if  1  had  not  been  told  that  the  instruments  made  in  London 
for  this  purpose  lose  their  effect  after  a  few  eicperin^ents. 

Having  removed  the  electrical  apparatus  from  a  Volta'e  lamp, 
I  placed  a  fragment  of  precipitated  pl-dtina  between  two  pieces 
of  watch,  spring,  which  are  inserted  into  a  cork  fitting  into  i) 
small  test tube.aa  a. cap..  The  clistance.  of  tlfe  pla^na  iroin  the 
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j«t  is  lUiDUt  thrM^ntrten  of  an  inch,  and  a  miirII  wu  tapM  i» 

fixed  About  hair  ui  inc^  Leyondtbe  platina. 

The  only  precantioas  I  have  foBDa  neceMuy  aM^  to  t«4aMi 
the  cap  immediately  after  each  experiment,  and. to  mofloj  s- 
prsHSure  upon  the  bydrogen  of  not  less  than  five  or  aiz  inches  of 
water.  With  a  pressure  of  nine  inches  I  hare  nerer  ftiled  in 
producing  the  same  effect  from  platina  fail  of  yjyy  inch  in 
thicknesB,  by  usiag  the  precaution-  of  keeping  it  in  a  closed 
tube ;  but  when  the  thickness  of  the  platina'  roil  nas  -j^fys*  i^ 
nouiredfo  be  preriouBly  raised  toneany  a  red  beat. 

The  experiment  of  the  aphlogietic  lamp  may  be  exhibited  to 
great  advantage  by  employing  either  precipitated  platina  or 
pladna  foil  suspended  over  the  wick,  instead  of  wire,  as  origi- 
nally proposed.  I  am,  dear  Sir,  truly  yoors, 

J.  CUHHIKO. 

P.  3i  By  the  kindness  of  onr  late  Woodwardion  Profeflsor, 
Mr.  Hailstone,  I  have  been  favoured  with  some  fragments  of 
titanium  formed  in  iron  slag,  for  the  purpose  of  ascertaining  ita 
place  in  the  thermoelectric  series  ;  which  I  find  to  be  between 
platina  and  silver,  but  have  not  as  yet  been  able  to  determine 
its  precise  situation  with  respect  to  the  intermediate  metals. 


Article  X. 

On  the  Nuttallite,  a  new  MmeraljTom  Bolton,  in  Mastachassetts. 
By  H.  J.  Brooke,  Esq.  FRS.  &c. 

(To  the  Editor  of  the  Amal$  of  Philosophy.) 

DEAR  Sm,  April  so,  18H. 

I  HAVEteceived  from  my  friend  Mr.  Heuiandasmall  specimen 
of  a  mineral  from  Bolton,  in  Massachussetts,  brought  by  Mr. 
Kuttall  to  this  country. 

It  bad  been  named  elaeolite,  I  suppose  fmn  its  exhibitiiu  a 
play  of  light  resembling  that  which  is  frequently  seen  in  we 
fettstein  from  Norway,  and  from  its  colour  generally  approaching 
to  Aat  of  the  same  mineral;  some  fragments  are,  however. 
Dearly  transparent  and  colourless.  On  examining  the  crystals, 
which  are  imbedded  in  carbonate  of  lime,  I  find  uiat  thev  differ 
both  in  cleavage  and  lustre  from  elaeolite,  and  that  they  are 
much  softer.  They  present  the  form  of  a  right  iquare  prism 
which  may  be  regarded  as  the  primary,  with  ueavages  parallel 
to  its  lateral  planes.  The  lateral  edges  of  this  prism  are  replaced 
by  single  planes,  but  the  terminal  planes  are  imperfect. 

It  is  softer  and  much  more  glassy  in  its  fractore  thu  actpolile. 
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f&ttthich,  An'  accoont  of  its  form,  Hmiglit  ba  Bkutakflfi,.aiid 
does  not  reaerable  any  other  minend  with  which  1  «n  ftcqiuiiited< 
I  have,  therefore,  named  it  Nuttallite,  oat  of  respect  to  the 
gentleman  nho  brought  it  to  this  ctmntry. 

I  hope  at  eome  future  time  to  be  enabled  Uf  ikseribe  .it 
more  M]y  than  1  do  from  the  minuts  ci^stals  my  speotnml 
contains. 


AtlTICLS  XI. 

Replif  to  Mr.  Hemlow's  Obteroaliom  on  Dr.  Berger^s  Account 
of  the  Isle  of  Man.    By  J.  F.  Berger,  MD. 

(To  the  Editor  of  the  Annah  of  Philosophy.) 

SIR,  OtMva,  MtrA  9,  IBM. 

Being  engaojed  a  short  dme  since  in  some  researches  at  the 

Sublic  library  of  our  city,  I  there  met  with  the  second  part  of  the 
fth  Tokrae  of  the  Transactions  of  the  Geological  Society  of 
London,  the  27th  article  of  which  is  entitled  Supplemeotaty 
Obserrations  to  Dr.  Beiger's  Account  of  the  Isle  of  Man,  by 
J.  S.  Henslow,  Esq.  MC^.  Unless  I  deceive  mysrff  ii  is  the 
business  of  him  whom  a  criticism  especially  concerns,  either  to 
profit  by  a  reasonable  and  impartial  criticism,  or  to  animadvert 
upon  that  which  is  not  trne,  or  dictated  by  the  maligni^  of 
finvv. 

The  charge  of  having  published  a  memoir  from  '*  loose  memo- 
randa,* is  of  so  grave  a  nature,  that  Mr.  Henslow  ought  to  have 
satisfied  himself  that  it  was  well  founded,  or  to  have  named  the 
persons  from  whom  he  received  the  information't  If  Mr.  H.  had 
taken  the  trouble  to  write  to  me  upon  this  subject,  I  should  have 
levied,  without  in  any  way  discouraging  a  criticism  upon  a  pub- 
lisned  memoir,  that  I  had  remained  in  iKe  Isle  of  Man  only  itom 
the  1st  of  June  until  the  8th  of  July,  1811,  and  that  it  was  on  my 
return  from  Ireland  to  London,  in  the  beginning  of  1S13,  that  I 
drew  up  the  memoir  published  in  the  second  volnme  of  the  Trans- 
actions of  the  Geological  Society,from  notes  actually  made  on  the 
spot ;  and  with  the  exception  of  Mr.  Thomas  Webster,  Draughts- 
man to  the  Society,  I  have  no  recollection  that  any  member  of 
the  Society  ever  saw  these  notes,  for  no  opportunity  of  showing 

*  After  hsvingfinkhed,  at  much  i>  depended  upMinjidf,  Ihcgeok^edcxMniBifim 
•f  tbblile,  ftannf  that  my  Dota  oilghuIljF  tniUM  in  pBdl,  miglit  b*  obfiMMtBd,  It 
Beamed  to  me  ts  fti  the  ^umln^o  upm  the 

by  moistaiuig  iriih  a  sponge  dipped  in  miUc, 
ud  Irhlch  tram  that  lime  were  laate  thteti. 

-f  St  quiiJIUn  atideat,  ne  quid  vcri  mtH  aoital  Hetn. 
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them  pTMeoted  itself.    Mr.  Webater  obligingly. tent  me  his 

assistance  ia  preparing  the  map  and  aections  wluch  accompaay 
my  memoir,*  but  it  is  true  tiiat  I  did  not  consult  him  on  subjects 
which  were  not  in  his  deputmeot, 

.  It  wUl  he  readily  conceived  that  I  had  not  the  means  of  iBCfst- 
ta^iing  whether  the  sonthem  part  of  the  chain  of  mountains  ia 
placed  in  my  map  of  the  lele  of  Man  two  or  three  mil^  too  &t 
to  the  east,  according  to  the  opinion  of  Mr.  Heoalow  (p.  483^. 
This  fault  may  exist,  and  probaUy  is  not  the  only  one.  I 
tegarded  this  docament  merely  as  a  geological  maj>,  without 
AMurdly  pretending  to  dedicate  it  to  geographical  engineeis-t 
I  will  only  add,  that,  in  my  opinion,  it  is  better  as  a  topographi- 
cal mi^  of  the  mountainous  part  than  those  of  my  predecesBors, 
and  that  in  publishing  his  own,  Mr.  H.  has  not  rendered  mine 
useless,  or  superfluous. 

I  mnst  confess  1  was  Burprised  on  reading  (p.  482),  that  I  had 
omitted  to  mention  seveTal  formations  of  rocks,  being  persuaded 
that  I  bad  inspected  them  all,  with  greater  or  less  brevity,  except 
those  which  are  volcanic.  I  was  fearful  that  some  unquestion- 
able trace  of  volcanos,  either  extinct,  or  in  activity,  had  escaped 
me,  but  I  was  not  long  in  recovering  trom  this  apprebeosion, 
by  observing  that  my  critic,  and  I  do  not  attach  the  same  idea, 
to  what  is  called  a  iormaUon  of  rocks,  and  that  Mr.  H.  applies 
this  term  to  objects  which  are  of  very  secondary  importance.;^ 

Mr,  Henslow  has  found  granite  in  tttu  in  other  places  than 
those  which  I  have  mentioned,  and  he  has  also  traced  its  course 
further  in  another  direction  than  I  have  done.  But  did  this 
require  for  its  narration  more  than  three  quarto  pages  1  The  rock 
called  grey%oaeke,%  by  those  who  adopt  the  principles  of  Werner, 
is  remarkable  in  this  respect,  that  being  composed  of  the  remains 
of  ancient  rocks,  it  expresses  a  formation  of  modem  date,  which 
is  supposed  to  Imve  occuired  by  deposition,  rather  than  by  che- 


K  of  in  gdng  tattoAiAy 

t  I  am  af  opiuiim  Aat  in  Grapunj  the  tenn  ForauUlM  mtj  be  defioed  to  ba  u 
■■nrt>M»g»  of  cotun  nclci  oi  tnincnl  mxtcn,  whidi  appeu,  accoidb^  to  ihcii 
^MpMMie  tdMlont  of  podtkn,  to  be  contempaTuieoiu  oi  tuaily  so.  I  am  m  pnMnt 
aofUuntid  dolj  widi  the  followiiig : 

1.  Fonn*tiMi  of  FtimitlTi  Rocki. 


— '  SocOBdnr  Roeki  (FIoMz). 

—^ —  AIluTul  Bocki,  or  mnaet. 


IB  irtiMhn  what  ii 
t  limntone  ibould  be  added  to  the  mott  itcent  manben  of  di« 
■i  bmatioo,  or  wba^KT  it  ia  wtuallf  ■  diadnet  Jinmation  between  tbe  thiid  and 
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micnl  action.  Althoogb  H  is  not  aLways  easy  to  distingiUBk  the 
schistose  vaiietv  of  this  rock  from  argillaceous  status,  it  may, 
however,  be  e£lected  either  by  a  glass  which  ma^ifies  consider- 
ably, or  by  the  blowpipe,  which  converts  the  gieywacke  into 
a  nit  only,  while  me  argillaceous  tchistus  fuses ;  this  is 
ondQubtedly  the  effect  of  the  fluxes  naturally  mixed  with  it.  I 
believe  also  that  the  mean  specihc  gravity  of  this  rock  is  rather 
greater  than  that  of  schistose  greywacke.  The  natural  decompo- 
sition of  ^e  latter  produces  a  sterile  sandy  soil,  but  little  snited  to 
TegetatioQ,  on  account  of  the  readiness  with  which  water  passes 
through  it ;  while,  on  the  contrary,  it  is  retained  by  the  plastio 
property  of  the  decomposed  argillaceous  schistos.  Lastly,  the 
rdative  positions  materially  assist'  the  traveling  geologist.  I 
bad  carefully  weighed  all  these  distinctive  characters  at  the  time 
of  arruiging  my  memoir  on  the  Isle  of  Man.  I  have  allotted  a 
considerable  space  to  this  transition  rock,  and  I  &id  ho  reason 
Id  the  sup[Jlementary  observa^ons  of  Mr,  Henslow,  which  induces 
me  to  alter  my  opinion  in  this  respect. 

Mr,  H.  gives  so  indistinct  an  idea  of  the  rock  which  charac- 
terises what  he  tenm  the  "  quartzose  district,"  that  I  shall  take 
no  furtlier  notice  of  it. 

I  am  pleased  to  believe  that  the  circumscription  of  the  lime* 
stone  country  is  more  correctly  traced  iu  Mr.  Henslow's  map 
than  in  mine ;  but  the  difference  is  not  assuredly  very  striking. 
Without  attaching  too  much  value  to  a  conjecture,  I  may  inquire 
of  Mr.  H.  how  he  supposes  the  heterogeneous  .substances 
which  are  found  in  amygdaloids  have  been  formed  there.* 

I  now  arrive  at  my  "  great  mistake"  (p.  494),  that  of  having 
supposed  that  the  whole  extent  of  the  isthmus  of  Langness  was 
composed  of  a  conglomerate  of  quartz  pebbles  loosely  attached 
together.  This  error  on  my  part  may,  perhaps,  exist,  and  I 
thank  Mr.  H.  forhaving  animadverted  upon  it;  +  out  I  am  much 
disposed  to  believe,  that  the  rock  which,  according  to  Mr.  H. 
forms  the  greater  part  of  it,  ought  to  be  called  schistose  grey- 
wacke, rather  than  argillaceous  schistus. 

Mr.  Henslow  mistakes  when  he  makes  me  say  (p.  495),  that 
all  the  inten-al  hetween  Scarlet  and  Poolvash  is  occupied  by  a 
bed  of  amygdaloidal  trap.  I  mention,  on  the  contrary,  the  two 
places  in  which  I  had  observed  this  rock.]; 

*  It  ii  well  known  Ihat  iome  of  ihoe  nibstalicci,  whkh  tn  ot%  fruble  and  dalicW 
nMan,  often  duqipeai  frmn  the  pwte  in  wUeh  tfaef  wen  indoaed,  by  the  teticti  of 


,  I  owe  it  to  truth  to  atate,  that  not  having  sampletcd  the  dicuit  of  tUa  iathmut,  u 
mr  companioiu  may  vet  lemember,  I  had  aoaie  doubta,  which  wete  removed  bj  Mr. 
Webtlcr,  H  to  oolouruig  mj  m^  unifimDly,  u  bu  actually  been  done.  But  I  ought 
at  the  nme  time  to  lenuik,  that  I  da  not  aay  in  the  text  of  my  memtnr,  that  the  ialh- 
mua  of  Langnew  aeatWtlg  compa«dof  thii  conglomerate.  I  confined  myaelfto  gene- 
til  Itatementa,  which  are  notincarrect  The  amall  extent  of  the  iathmiia  of  Lan^eu, 
comptred  to  that  of  the  whole  iala,  ou^t,  periiapa,  to  diaarm  the  extreme  levetity  of 
my  ditie. 

J  «  Kul-Faiane  and  Cromwell'a  Walk,  two  {Jaoea  that  leparate  Scadet  Point 
fiuna  Oieentnuicaof  Poolvash  Bi^ipnaent  an  unatnAfled  bed  of  amygdaloid,  that  orer- 
tin  the  HmeMone  iladf."  /  %^/^,tl  ^ 
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Cobfonnibl^  to  Uie  genertl  opinion,  I  hard  in  mf-  memoir 
nvtn  the  name  of  Cunaah  to  the  flftt  coontiy  only,  sitniite  to. 
the  north  of  the  group  oi  mouateini  in  the  Ibm,  for  I  had  neret 
heard  that  thia  name  was  apphed  to  the  tourbiisa  of  the  modn*< 
taiooiu  conntry ;  the  fiat  country  which  I  Speak  of  baring  beea 
long  used  in  agricultore,  I  thought  it  tafficient  to  state  the 
opinion  of  a  respectable  man  (Bishop  WilBon),  relating  to  tbti 
trees  which  they  procured  from  it  especially  more  than  20 
years  since.  I  have  preferred  to  make  known,  by  oharaoters 
whii^  are,  I  thinlc,  unequivocal,  the  use  and  profit  that  the  Bgn-> 
eoltarist  now  demes  from  the  marl  which  is  also  met  with  in 
thii  district  bdow  the  sandy  soil,  to  the  subject,  into  the  detail^ 
of  which  Mr.  B.  has  entered  with  sufficient  nunnteness.  Hw 
discovery  of  elk  bones  and  of  earthy  phosphate  of  iron  in  this  soil 
U  nnqnesttonafaly  interestinff,  although  it  does  sot  possess  any 
thins  which  is  very  eztiwdinary. 

With  respect  to  the  shingly  beach  situate  a  little  to  the  north  of 
the  sandy  hills  which  I  have  marked  in  my  map  by  the  name  of 
Balld'Cuirrym  Hilh,  Mr.  Henslow  exclaims  against  the  annual 
iovease  which  I  assign  to  it,  from  the  assertion  of  several  inhal 
bitants  of  the  Isle.  But  has  he  not  frequently  had  occasion  to  re* 
mark,  how  little  the  accuracy  of  expressions  used  in  oonversation 
is  observed;  and  was  not  the  manner  of  stating  this  assertion, 
which  I  evidenhr  considered  as  an  exaggeration,  sufficient  to 
undeceive  any  clear-sighted  person  1* 

I  have  now  finished  a  hasty  examination  of  a  criticism,  which 
is  undoubtedly  rather  prolix  and  infiated.  I  should  have  silently 
profited  by  the  truth  which  it  may  contain,  if  it  had  not  been  of 
an  injurious  nature  with  respect  to  me,  iot  it  tends  to  induce  the 
belief  that  1  have  little  respect  for  truth  ;  besides  whidi,  Mr. 
Hmslow's  supplementary  observations  to  my  memoir  have  been 
^nbliabed  in  the  Transactions  of  a  Society  of  which  I  am  myself 
a  member.     Cmqut  Suum, 

fiioiax  ai  to  m;  thit  ^  incraua  li  H  lev  than  t«D  futU  In  tyMr" 
'      oU  m;  memoii  upon  tba  111*  oC  Uu  in  •  fiMisn  Ungnif^  Mid 

ic  of  my  p«noD. 
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AnTictE  XII. 
AHALYsts  or  Books. 

A  Sgieetmi  uf  the  Geohpeal  Memoirs  chained  in  the  AnaaUi 
Jn  Mines,  together  vntk  a  Syiumtical  Table  of  Equivalent 
tormalimu,  and  M.  Brougniart'e  fable  of  the  Cliutification  of 
Mixed  Rocka.    Traoslatea,  withNot«s,  by  H.T.delaBeche, 

'  Esq.  FRS.  f  I;B.  MG&.  8to.  Loodon.  1824.  Svo.  pp.  336, 
andUPUtes. 

,,  Whbit  we  compare  the  small  space  of  time  duHng  woich 
geolo^  )m»  been  puisued  as  a  science  of  induction,  with  the 

auaotitv  o£  inJbnuatioQ  that  we  now  possess  of  t^e  structure  of 
le  ^lobe,  or  at  least  of  that  portion  of  it  which  is  open  to  the 
cognnance  of  man,  we  caunot  fail  to  perceive,  that  the  pr(^reaa 
of  geology  in  the  mighty  march  of  knowledge  witnessed  1:^  ttte 
present  century  and  the  ktter  part  of  the  preceding  one,  has 
Been  fully  comBiensutate  with  that  of  the  Kindred  scieAces  of 
Idineralogy  and  Cbemistiy.  The  principles  of  geological 
science  have  been,  to  a  gieat  extent,  distinctly  eatabtisbed,  (ind 
%re  now  iq^ying  to  the  examioatioa  of  the  physical  structure  ot 
fthaost  every  part  of  the  earth.  The  geological  features  of  south- 
ecQ  Europe,  and  of  the  British  Isles,  have  been  most  diligently 
investigated, — though  with  respect  to  these  alone .  much  yet 
Temaios  to  be  acoorapliBhed — «nd  the  knowledge  thus  gained 
has  been  employed  with  the  greatest  advantage,  in  the  conipa- 
lison  of  them  with  those  of  other  countries.  The  results  have 
beak  given  to  the  world  in  a  numerous  series  of  memoirs,  in 
almost  every  language  of  Europe,  but  principally  in  French  and 
ia  Geimaa.  From  those  in  the  former  language,  published  in 
the  Aonales  deq  Mines,  a  work  conducted  by  the  Creiteral 
Council  of  Mines  at  Paris,  Mr.  de  la  Beche  liss  in  this  voluins 
penrformed  an  acceptable  service  to  British  geologists,  by  seleefc- 
IDgj  witli  gome  abbreviation,  a  series  of  the  more  important 
papers.  His  own  eminence  as  a  geologist  is  a  sufficient  gua- 
laotee  for  tbe  Quality  of  the  work :  and  we  shall  therefore  confine 
oorselvea  to  a  brief  analysis  of  its  contents  ;  appending  to  this, 
however,  bis  translation  of  M.  Erons^niart's  "  Notice  on  the 
Magaesite  of  the  Paris  Basin,"  of  which  we  purposed  to  have 
given  an  abstract  in  the  Annals,  some  time  siRce."*  The  work 
commences  with  Mr,  de  la  Beche's  very  useful  "  Synoptical 
Table  of  Equivalent  Formations,"  giving  tho  names  qf  the 
yanons  rocks  in  English,  French,  and  German,  and  to  which 
fre  snbjoijaed  the  syoonymes.  of  certain  individual  geologists 
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where  these  differ  from  the  terms  io  general  acceptation.  Mr. 
de  la  Beche,  we  observe,  gives  the  "  new  red  conglomerate," 
as  the  equivalent  formation  to  ^e'"rothe-todte-liegende," 
placing  the  latter  between  the  alpenkalkstein  (magnesian  lime- 
stone) and  the  porphyr  gebir^e  of  Keferstein  (new  red  porphyry, 
porphyre  du  gres  rouge),  which  is  succeeded  by  the  coal  mea- 
sures :  and  in  the  preiace  we  find  the  following  observation  o& 
this  subject ; — "  With  respect  to '  the  identity  of  the  new  red 
conglomerate  with  the  rotbe  todte  liegende  of  Germany,  it  may 
perhaps  be  right  to  mention,  as  discussions  have  Ibtety  taken 
place  on  this  subject  between  the  Rev.  W.  D.  Conybeare  and 
Mr.  Weaver,  that  the  conglomerate  usually  termed  new  red  eon- 
glomerate,  in  the  neighbourhood  of  Exeter  and  Teignmouth, 
seems  closely  to  resemble  the  rothe  todte  Uegende,  as  naa  been 
already  stated  by  Piof.  Backland  ;  the  magnesian  limestone  is 
unfortunately  wanting  in  th»t  country,  or  at  least  has  not  been 
described,  though  traces  of  it  are  mentioned  by  Mr.  Conybeare 
(Outlines  of  the  Geology  of  England  and  Wales,  p.  308)  at  Samp- 
lord  Peverell,  in  Devonshire,  for  beneath  that  rock  the  German 
tothe  todte  liegende  is  always  described  as  occurring." 

The  next  article  is  M.  Brongniart's  Table  of  the  Classificatioti 
of  the  Mixed  Rocks,  from  the  Journal  des  Mines,  which  we  are 

flad  to  see  in  an  English  dress  ;  for,  with  the  exception  of  Dr. 
laccuUoch's,  we  think  it  the  only  usefid  arrangement  of  those 
importaDt  substances  that  has  yet  been  devised :  though  we  are 
also  of  opinion  that  a  combination  of  the  two  might  be  effected, 
with  some  additions,  perhaps,  from  M.  de  Leonhard's  new 
"  Charackteristik  der  Felsarten,"  which  would  be  preferable  to 
either.  We  would  likewise  suggest  to  some  mineralogical  geo- 
lo^st  the  proprietv  of  determining  a  series  of  the  British  rocks 
according  to  the  classification  of  M.  Brongniart,  and  of  pubhsh- 
inga  table  of  their  localities. 

The  memoirs  from  the  Annales  des  Mines  then  succeed,  and 
are  as  follows: — Geological  Sketch  of  the  Coal  District  of 
Saint^-Etienne ;  by  M.  Beauier  (with  a  geological  map). 
Memoir  on  the  Geographical  Extent  of  the  Formation  of  the 
Environs  of  Paris ;  by  M,  d'Omalius  d'Halloy  (with  a  geological 
map).  Extract  of  a  Memoir  on  the  Possibility  of  causing  Freah- 
Water  MoUyscfe  to  lire  in  Salt-Water,  and  Marine  MolluscEe  iit 
Fresh-Water,  with  geological  Applications;  by  M.  Beudant. 
On  Gabbro;  by  M,  von  Buch.  Memoir  on  tne  Mountain  of 
Rock  Salt  at  Cardona,  in  Spain;  by  M.  P.  Louis  Cordier, 
Observations  on  the  Formations  of  Ancient  Gypsum  occnrring 
in  the  Alps,  particularly  on  those  considered  as  primitive  ;  pre- 
ceded by  new  Facts  relative  to  the  Transition  Rocks  of  that 
Chain ;  by  M.  Brochant  de  Villiers  (with  a  lithographic  map, 
sections,  8tc.)  Geological  Sketch  of  the  Thnringerwald;  and 
on  some  Basaltic  Mountains  of  Hesse  andThunogia ;  by  M.  (fo 
Hoff*.  Report  on  the  linofPeriac  (dep.  of  the  Loire  Inf%r6.):by 
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Messn.  Jnnker  ftnd  Dafreooy.  ConsiderationB  on  the  Place 
that  the  Granite  Rocks  of  Moot  Blanc  and  other  central  Sum* 
mita  of  the  Alps  onght  to  occupy  in  the  Order  of  Aateriority  of 
the  primitive  Series ;  by  M.  B.  de  Villiers.  Memoir  on  the 
Geology  of  the  Environs  of  Lona-le-Saunier ;  by  M.  Charbauit. 
On  the  relative  Positions  of  the  Serpentines  (Ophiolitee)  Dial- 
lage  Rocks  (Euphotides),  Jasper,  sc.  in  some  parts  of  the 
Apennines ;  by  Alex.  Brongniart  (with  lithographic  sections, 
&c.).  On  Fossil  Vegetables  traversing  the  Beds  of  the  Coal 
Measures ;  by  the  Same  (with  a  lithographic  print  of  the  Coal 
Mine  of  Treuil,  near  St.  Etienne,  showing  the  Stems  of  lai^e 
Vegetables).  Notice  on  the  Coal  Mines  of  the  Basin  of  the 
Aveyron ;  by  M.  du  Bosc.  Notice  on  the  Geology  of  the 
Western  Part  of  the  Palatinate  ;  by  M.  de  Bonnard.  On  tlie 
Zoological  Characters  of  Formations,  with  the  Applications  of 
these  Characters  to  the  Determination  of  some  Hocks  of  the 
Chalk  Formation;  by  A.  Brone^niart  (with  a  lithographic  print 
of  oi^anic  remEuas,  and  anotner  of  the  Montagne  des  Fis)* 
Notice  on  theHartz;  by  M.  de  Bonnard.  Ob  the  Calcareo- 
ttappean  Formations  of  tne  southern  Foot  of  the  Lombard  Alps; 
by  A.  Brongniart.  Notice  on  the  Magnesite  of  the  Paris  Basin, 
&nd  of  the  Position  of  this  Rock  in  other  Places  ;  by  the  Same 
(with  a  plate  of  sections).  Observations  on  a  Sketch  of  a 
Geolo^cal  Map  of  France,  the  Pays-Bas,  and  neighbouring 
Countries;  by  M.  d'Omaliua  d'Halloy  (with  the  map).  On  the 
Geology  of  the  Environs  of  St.  Leger  snr  Dheune  (dep.  of  the 
Saone  and  Loire) ;  by  M.  Lerallois. 

In  his  table  of  Equivalent  Formations,  Mr.  de  la  Beche  has 
inserted  the  muBchelkalk  and  quadersandatein  of  Germany  as 
separate  formations,  in  order  to  show  the  opinions  at  present 
entertained  on  the  subject  by  some  continentEU  geologists,  who 
consider  the  muschelkalk  as  distinct  from  our  lias ;  and  conceiv- 
ing it  to  be  of  some  importance  to  determine  ifweareorare  not 
to  add  two  new  formations  to  our  secondary  rocks,  he  has,  in  an 
Appendix,  subjoined  to  the  above  memoirs,  the  deacriptioni  of 
the  muschelkaHc  and  quadersandstein  given  by  M.  Humboldt  in 
his  "  Essai  sur  les  Gisement  des  Roches,"  and  that  inserted  by 
Dr.  Bou6  in  his  Memoir  on  Germany  published  in  the  Journal  de 
Physique. 

We  proceed  to  extract  M.  Brongoiart's  notice  on  Magnesite  :• 
'  "  The  distribution  of  the  rocks  and  minerals  entering  mto  the 
composiition  of  the  crust  of  the  globe,  may  be  regardedin  differ- 
ent points  of  view,  and  the  different  kinds  of  relations  subsisting 
between  these  bodies  snccessively  examined. 

"  Sometimes  we  take  a  formation  composed  of  different  kinds 
of  rocks,  whose  epoch  of  formation  is  well  determined  in  one 
place,  and  we  follow  it  in  other  parts  of  the  globe,  to  see  if  it 

5 reserves  the  same  position,  and  to  study  the  mineralogical  mo- 
ifications  it  experiences :  this  point  of  view  is  principally  geo- 
logic^ and  teumdarily  mineralogical.    Sometimes  we  Btudy  s 
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•imple  OT' nixed  rock,  of  a  certain  nataie,  and  flawing  it  in 
difierent  places  or  in  the  different  fomuitiona  in  which  it  occara, 
we  examine  at  what  epochs  it  has  been  depotited  on  th«  Burfae* 
of  the  globe,  what  are  the  miaorala  and  rocks  with  which  it  is 
Bsaociated,  and  what  peculiarities  it  presents  in  each  of  these 
epochs.  This  point  of  view  is  principally  mineralogical,  and 
ieeondarilif  geological :  it  is  as  productive  as  tbe  Brat  m  general 
reaultg,  and  consequently  an  proper  as  it  to  discover  the  laws 
which  have  presided  at  the  structure  of  the  earth,  and  at  th« 
formation  of  the  minerals  that  enter  into  its  counposition. 

"  It  is  und^r  this  last  point  of  view  that  I  shall  consider  th« 
mineral  which  I  have  mentioned  by  the  name  Masnesite. 

"  The  following  are  the  minerals  to  which  I  give  this  name. 
I  distinguish  them  in  two  principal  series,  which  may  one  day 
be  separated  into  two  species  when  we  shall  have  obserrea 
sufficiently  essential  characters  to  estabUsh  this  distinctioD. 

''1.  Plastic  magnesite  (magnesite  plastique),  composed  of 
magnesia,  eilex,  and  water,  without  carbonic  acid. 
*   "  I  here  comprise  the  magnesite,  so  improperly  named  ^cum* 
de  Mer,  that  of  tbe  environs  of  Madrid,  that  of  the  environ^  of 
Paris,  that  of  Salinelle,  department  of  the  Gard,  &c. 

"  Serpentine  might,  from  its  composition,  almost  be  referred 
to  this  species ;  but  it  is  distingnished  from  it  by  its  mineralc^i* 
cal  ohoracters. 

-  <'  2.  Effervescent  magnesite  (magnesite  effervescente),  essen* 
'  tially  composed  of  magueaia  and  carbonic  acid,  sometimes  asio^ 
ciated  with  very  variable  proportions  of  silex  and  water. 

"  We  may  refer  to  this  division  the  magnesite  of  Uronbeohitz, 
in  Moravia;  those  of  Piedmont,  of  the  Isle  ofEiba,  of  Baomguw 
ten  in  iSilesia,  of  Styria,  Sec. 

"  Having  made  known,  as  far  as  it  appears  necessary,  the 
minerals  1  include  under  this  name,  I  snail  now  desOTioe  the 
position  of  the  magnesite  of  the  Paris  basin,  and  present  the 
union  of  a  few  facts  and  observations  in  order  to  complete  the 
geognoBtic  history  of  these  minerals,  the  piinoiptl  object  of  tills 
notice. 

Parisia/i  Magnesite. 

"  I  first  observed  tbe  presence  of  magnesite  in  rather  cxtea* 
.eive  beds  at  Coulommiers,-  12  leagues  to  the  £■  of  Paris,  *ai 
afterwards  quite  close  fo  tbe  latter  town  :  I  shaU  describe  this 
variety  and  the  circumstances  bf  its  position  with,  some  detail, 
as  I  shall  afterwards  employ  it  as  a  type  of  comparison  with  the 
same  mineral,  found  in  other  positions  and  in  other  places.* 

"  The  magpiesite  of  Coulommiers,  in  the  purest  speciniens,  for 
it  is  often  mixed  with  other  things,  possess  the  following  char 
racters : — 

* .  I  im  iiid«litcd  to  M.  kinimee  for  tlie  knowledge  of  thi)  magtuiiw.  He  «»p 
■truck  with  ih>  k>^>j  uncwmity  of  a  itwie  which  he  found  ti  Coutonunin*,  ndlMv- 
iog  Vnni^t  It  to  IDC,  he  pat  we  is  Die  ^tj  ot  (liscoTenng  thit  mitMial  in  the  Pani 
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"  Its  manei  an  Bofl,  smooth  to  the  touch  without  being 

unotuoin ;  iti  powder  is  rather  herd. . 

"  It  easily  abaorbs  water  and  swells  out  conuderebly,  faecomee 

abehtly  translucent,  and  fonns  a  short  soft  paste,  resembling 

*'  It  does  not  efferraace  with  acids. 

"  Exposed  to  the  action  of  a  porcelaio  furnace  (at  140°  of 
Wedgewood),  it  hardens,  exfoliates  a  little,  but  does  not  suSer 
any  other  altsration;  it  does  not  show  the  shghtest  trace  of 
fusion,  either  in  its  thin  pieces  or  on  the  surface ;  it  however 
bteomes  rough  to  the  touch,  and  hard  enough  to  scratch  eteel. 

*'  M.  Bcrthier  has  analyzed  this  magnesite,  choacn  from  the 
purest  masses,  and  has  found  the  following  ingredients  ;— 

Magnesia. 24-0 

Silex 64-0 

Water 20-0 

Alumine '• 01-4  ' 

"994 

"  The  maenesite  of  Coulommiers  occurs  in  masses,  n^iicb, 
by  their  scoistose  strnctute  and  thinness,-  show  they  belong 
to  thin  beds. 

"  Ita  colour  is  whitish,  mostcomoioaly  pale  grey ;  it  has  often 
a  roseate  tint,  but  it  loses  that  and  its  m:ey  colour  in  tli«  fire. 
It  is  associated  with  brownish  and  reddish  chert  (silex  com^)  of 
a  very  scaly  fracture  ;  it  is  intimately  united  with  it,  and  peiw- 
trates  into  all  its  cavities,  and  even  into  its  maat ;  it  is  also  very 
frequently  associated  with  marly  limeBtooe,  and  then  effervesoes 
and  becomes  partly  fusible. 

"  This  magnesite  occurs  in  thin  beds,  interposed  between  beds 
of  marly  Umestoae  and  calcareous  marl,  near  Coulomruien,  oa 
the  right  of  the  road,  entering  the  town  on  the  Paris  side,  in  a 
small  Dill  having  a  north  and  south  direction,  and  which  havit^ 
bew  cut  to  form  a  canal,  exposes  its  interior  structure  and  the 
foUowine  series  of  rocks,  begioning  with  the  uppermost.  ' 

'*  1.  A.  bed,  composed  of  siliceous  limestone,  the  middle  of 
which  is  of  white  and  cellular  chert  (silex  com^),  and  the  com- 
pact Umestone  mass  filled  by  small  shells  scarcely  determinable, 
and  by  larger  thells,  such  as  Limoeus  longiscatus,  cyclostoma 
Buunia,  Su:, 

"  2.  This  bed  reeta  on  a  bed  of  very  irregular  thickneas,  of  a 
greyish  fissile  earth,  resembling  clayey  marl,  and  which  hat  been 
recognised  to  be  an  impure  magoeaite,  i.  e.  mixed  with  eakiare- 
OBS  marl,  ' 

"  3.  Then  follows  a  bed  of  soft  and  friable  calctreoaa  marl, 
containing  another,  small  bed  ofmagnestte. 

"  4.  A  oed  of  calcareous  marl  without  silex,  beaeatii  which  ia 
another  small  bed  of  brown  impute  magnesite* 

|.,n.,    ;.G0C>^IC 
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*'  5.  A  tliick  bed  of  white  calcwreoiu  mwl  ■nbdivided  into 

nway  strata  by  marl  beds,  and  by  a  bed  of  zoned  chert  (silex 
corti^  zonaire),  almost  jaapic,  without  either  sheUs  or  magnesite. 

"  €.  A  bed  about  two  decimetres  tluck,  composed  of  brown 
chert  (silez  com6)  in  irregular  nodules,  bnt  principally  flattened. 
These  are  the  nodules  that  are  enveloped  and  even  penetrated 
by  the  Parisian  magnesite  of  aa  isabella  roseate  grey  colour. 
'  It  is  somednies  very  pure,  does  not  e^vesce  with  aciiu,  and  is 
absolutely  infusible  in  the  heat  of  a  porcel^n  furnace.  It  is 
sometimes  slightly  translucent 

"  7.  lliese  cherts  (silex)  are  placed  on  a  bed  of  hard  calcare* 
ous  mart  in  nearly  round  nodules,  and  containing  cyclostctma 
mumia. 

"  8.  Beneath  is  a  thick  bed  of  white  calcareouB  marl,  friable 
or  only  splintery,  and  containit^  neither  chert  (silez)  nor  shells. 

"  The  total  thickbe6&  of  the  beds  composing  this  hill  is  nine 
metres  (about  29  feetj. 

"  As  this  tfilccesBion  of  beds  and  rocks  is  isolated,  as  no 
other  formation  is  seen  above  it,  and  as  we  do  not  know  that  on 
which  it  rests,  we  can  at  most  suspect  its  position  by  a  comp&- 
tison  of  these  rocks  with  those  that  resemble  them  in  the  Paris 
basin ;  but  this  is  a  presumption  difficult  to  prove  without  the 
presence  of  the  orguiic  remains  found  in  it ;  now  this  character, 
-which  is  so  useful  in  establishing  analogies  between  formatiooa 
tu  distant  iirom  each  other,  posseases  all  its  valne  when  it  is 
required  to  determine  the  position  of  one  formation  with  respect 
-  to  the  others  in  the  same  baain  ;  it  may  then  be  here  employed 
wilb  perfect  safety",  and  geologists  who  admit  these  rules  of 
determinati(Hi,  and  who  have  seen  the  cyclostoma  mumia  and 
Limneus  longiscatus  cited,  have  immediately  recognized  the 
position  of  the  formation  containing  the  mamiesite  of  Cmitom- 
miers.  These  sheila  are  not  marine,  one  of  them  is  evidently  a 
fresh  water  shell,  coosequently  the  mognesite  belongs  to  a  fresh 
.water  formation,  and  the  two  species  of  shelU  1  have  just  men^ 
tioned,  having  as  yet  been  only  found  in  the  middle  Iresh  water 
foimalion,  in  that  situated  between  the  two  marine  formatioDa  cd* 
the  Paris  basin,  we  should  refer  the  magnesite  of  Coulommiera 
to  that  fresh  water  formation ;  it  forms  part,  as  we  have  else- 
.where*  shown,  of  that  which  we  have  named  siliceons  hm^ 
stone.  The  hard  calcareous  marls,  and  the  silex  that  accompa- 
nies the  magnesite,  remind  us  of  the  siliceous  and  ealcareoos 
characters  of  this  deposit,  and  complete  all  the  analogies. 
:  *'  The  magnesite  having  shown  itself  in  a  very  distinct  manner, 
-bo^  as  to  its  purity  and  quantity  in  the  siliceous  limestone  of 
Coulonuniers,  the  rules  of  geology  teach  us  that  we  should  &id 
.it  elsewhere,  by  searching  for  it  m  this  formation ;  this  has  in 
fact  happened.     Proceeding  towards  Paris,  and  at  about  two 
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1^4.]  De  la  Beche't  Setectiott  of  Geologieal  Memoirs.  377 
leaeuea  from  Coulommiere,  w«  observe  neat  Crfecythe  same 
rock  with  die  same  mineralogicol  circumstances ;  i.  e.  the  lime- 
Btone  flo  compact  that  it  resemblea  the  fine  compact  limestone 
of  the  Jura,  toe  chert  (silex),  the  clayey  maris,  the  magnesite, 
but  less  pnre,  and  the  same  fresh  water  shells. 

"  The  short  distance  of  these  two  places  rendered  tiiese 
resemblances  very  presumable ;  but  transporting  ourselrtes  to 
St.  Ouen,  close  to  Paris,  on  the  bank  of  the  Seine  and  at  the 
foot  of  Montmartre,  we  find  the  magnesite  in  a  formation  alto- 
gether similar  to  that  of  Coulommiers ;  the  same  limestone,  the 
«aroe  chert  (silex),  the  same  shells  occur  there  ;  the  position  of 
the  nfck  beneath  the  gypsum  is  there  well  determined.  The 
magnesite  is  however  less  pure  here  and  less  apparent; 
traces  of  it  only  occur;  these  traces  had  long  since  been 
observed.  M.  Armet  had  remarked  the  presence  of  magnesite 
in  the  marls  of  Montmartre;  M.  Bayen  had  observed,  more 
than  thirty  years  since,  and  bad  shown  me  that  the  menilite  con- 
tained it.  Now  this  belongs  to  the  fresh  water  formati<m 
beneath  the  gypsum ;  it  ia  probable  that  we  should  find  this 
mineral  either  iu  minute  quantities,  or  in  smalt  masses,  in  all  the 
siliceous  limestone  rocks  of  this  same  formation,  such  as  thom 
of  Champigny,  Orleans,  Septeuil,  &c.  I  have  recognised  it  in 
a  greyish  ^ayey  marl  which  accompanies  a  silex  resinite  of  ^e 
environs  of  Mans,  coosequently  at  more  than  40  leagues  to  the 
west  of  Paris,  and  60  leagues  from  the  first  place  in  which  I  have 
mentioned  it. 

"  Geok)gical  Ciraanstancea  of  the  Magnetite  of  different  Placet, 
compared  with  those  of  the  Parisian  Magnetite, 
"  We  sbaU  find  this  rook  still  further  distant,  in  a  basin  se- 
pftrated  frwn  ours  not  only  by  a  distance  of  more  than  120 
leagues,  but  by  chains  of  mountains  whose  structure  and  nature 
arealtogether  foreign  to  those  which  surround  our  basin  {  now, 
it  is  remarkable,  that  we  find  the  magnesite  with  all  the  circom- 
stances  which  accompany  it  in  that  part  of  the  Paris  basin 
where  it  is  most  pure. 

■  "  Magnesite  has  long  since  been  observed  at  Salinelle,  near 
Sommieres,  in  the  department  of  the  Gard,  between  Alais  and 
Moatpetlier ;  but  its  position  has  only  been  determined  a  few 
years  since,  by  the  description  M.  Marcel  de  Serre  has  published 
of  it. 

•  "  It  ia  therefore  solely  to  the  remarkable  analogy  of  this  posi- 
tion with  that  of  Coulommiers  that  I  wish  to  call  the  attention 
of  naturtdists.  The  magnesite  of  Salinelle  is  schistose  like  that 
of  Coulommiers  ;  it  possesses  the  same  colour,  approaching  grey 
with  a  roseate' tint,  with  the  same  tenacity;  it  Etbsorbs  water  in 
the  same  manner ;  it  is  composed  of  the  same  ingredients,  i.  e. 
20  parts  of  magnesia  instead  of  24,  51  of  silex  instead  of  54, 
and  23  of  water  mstead  of  20.    It  wiU  be  acknowledged  that  it 
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u  difficult  tom«e(witbmore'reseBil?laDcebietTre«i)ina[y«tfUliMd 
auncrala,  which  occur  at  more  thfta  100  leagues  fromcacbothafj, 
and  if  the  miaerajo^ical  species  caaiiot  be  here  deteruiDed  by 
the  fofiu,  it  is  sufficiently  so  by  the  compoBiUoQ  ;  tbeanalogies 
dmnm  from  its  associated  miDerals,  ami  its  position,  are  Um 
suae ;  it  ii  mixed  with  nodules  of  chertz  (siiex  corn6)  which 
rcBenble  our  menilite ;  it  is  accompanied  and  covered  t^  marly 
limestone  containing  fresh  water  ebells,  coosetjueiitty  it  belongg, 
with  that  of  the  Fans  basin,  to  a  calcareo'siliceous  &esh  wat^ 
formation, 

"  But  magoesite,  i.  e.  this  etone  essentially  composed  of  mag- 
neiia,  silex,  and  water,  occurs  in  many  other  places  dispersed 
over  the  surface  of  Europe,  and  consequently  placed  at  great 
distances  from  each  other.  Sometimes  we  are  acquainted  with 
its  mode  of  occumaoe,  and  then  we  know  that  it  is  yfory  difiai^ 
•nt  from  that  I  have  above  deacrilwd;  sometimes  we  are  itm^ 
rant  of  it,  or  at  least  we  do  but  presume  it ;  but  ia  all  tuea* 
places  and  in  all  these  positions  we  shall  see  the  magneute  to 
occur  accompanied  by  the  same  mineralogical  characters  and 
the  same  geological  circumstances  (circonstances  geol^ques);* 
a  considenttioQ  that  must  not  be  confounded  with  the  geologi- 
cal position  (gisement). 

"The  magnesite  of  Vallecas  near  Madrid  is  already  IcnowD ; 
for  in  1807  I  described,  in  my  Trait6  de  Mineralogie  (U  ii.  p. 
492 );  its  nature  and  properties,  from  the  information  obtained  by 
the  specimens  received  from  Messrs.  Sureda,  Dumeril,  and 
Mieg,  and  of  its  position  from  the  same  specimens,  and  the 
information  of  M.  Link,  who  took  it  for  a  kmd  of  clay ;  a  very 
excusable  error  at  that  time.  M.  de  Rivero  has  however  studied 
the  aama  placeEi,  aodhas  sent  me  an  ideal  sectJoi^«f  this  rack, 
with  a  detailed  description  which  I  shall  transcribe  almost 
literelly. 

'  "  '  The  village  of  Vallecus  is  two  leagues  to  the  south  ii 
Madrid  ;  it  is  situated  lower  than  the  latter  town  ;  an  isolated 
hill,  named  the  hill  of  Vallecas,  occius  near  the  village  :  before 
we  reach  the  top  of  this  hill,  we  meet  with  small  hUto(;ks  and 
excavations  which  arise  from  the  workings  of  the  magaesite ; 
the  tour  of  this  hill  may  be  made  in  20  minute?.  From  observ- 
ing the  locality,  an  idea  is  conceived  of  a  gypaum  basin  oa 
which  the  maguesian  rock  rests. 

"  '  If  we  observe  the  structure  of  the  hill,  we  observe,  conw 
mcociD^  at  the  lowest  part,  gypsum  with  clay,  which  belonga  to 
the  saliferous  formationst  of  Villarubia !  this  cypsuaij  extaode 
from  the  walls  of  Madrid  to  the  junction  of  the  river  Javama 
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mth  t^  Manunares ;  it  is  rerjr  distinctly  seen  nenr  the  hsmi. 
tage  of  Notre  I>!ime  de  la  Torr^,  150  metres  (492  feet)  to  tbs 
west  of  thfl  hill  of  Vftllecas,  and  near  the  canal  of  Madrid ;  then 
then  follows  a  bed  of  reddish  clay  with  nodalee  of  dinf  (silex 
nVFomaque).  Though  tJie  nnniesite  has  not  been  observed 
immediately  on  the  clay,  yet  M.  de  Rivero  oonceivea  that  it 
rests  upon  it,  becaase  ascending  towards  the  hill,  the  magneaite 
is  found  to  follow ;  and  the  dint  nodules  are  the  same  as  thos£ 
of  the  magnesite.  The  magnesite  occurs  in  very  thick  beds, 
coating  flints  which  are  disseminated  through  the  beds :  these 
beds  are  cleft,  and  in  the  clefts  we  find  asbestus  (asbeste  papy- 
nforme),  on  which  crystals  of  carbonate  of  lime  are  observed ; 
they  are  also  seen  on  the  magnesite.  lliis  same  deposit  reap- 
pears close  to  Madrid,  it  may  oe  observed  as  we  leave  Che  bar- 
riere  by  the  Portello ;  the  fiint  is  there  disseminated  in  the  same 
maimer.  M.  de  Rivero  has  also  met  with  it  on  the  banks  of  the 
river  Manzanareji,  opposite  the  king's  viUa ;  it  has  dso  beea 
found  at  Cabanas,  nine  leagues  to  the  north  of  Madrid ;  the 
aathor,  not  havin?  visited  this  last  place,  is  unable  to  describe 
its  situation,  A  win  bed  of  greenisn  clay  containing  very  little 
magnesite  is  observed  above  the  magnesite  at  yalldoas ;  then 
follows  a  reddish  common  opal  (silex  resinite)  in  beds  ofTarialile 
thickness,  very  fragile,  presenting  a  crust  of  maBguneae  on  some 
parts  of  its  surface ;  this  opal  is  worked  for  gun  flints.  A  very 
soft  and  nearly  earthy  magnesite  is  found  above  this  fragile  ^ 
opal. 

"  *  The  different  beds  above  noticed  by  M.  deRivero'occuris 
the  hill  of  Vallecas.  The  top  of  this  hill  constitutes  a  platform, 
on  which  are  found  many  dints,  and  pieces  of  opal,  with  crystals 
of  carbonate  of  iron;  crystals  of  pseudo-morphous  quartz  have 
moreover  been  observed,  and  have  been  taken  for  opal  crystals. 

"■'Shells  have  never  been  met  with  in  this  formation.  The 
three  upper  beds  amear  on  the  banks  on  the  Manzaneres,  as 
we  quit  the  gate  leading  to  the  EHcnrial.'" 

"  The  author  has  above  stated  that  magnesite  is  met  with  on 
HkK  banks  of  the  river,  and  if  we  ascend  towards  die  town^  we 
find  beds  of  greenish  and  reddish  clays  of  which  bricks  are  mad^, 
mnd  above  these  clays  an  alluvial  formation,  composed'of  fine^ 
grained  sand,  and  lastly  vegetable  earth  on  the  suitace.  -  ■ 
'  "  Thus  the  magnesite  of  Valleoas  and  Cabanas,  iwar  Madrid, 
possesses  the  same  tenacity,  the  same  hardness,  the  same  Gght- 
nesB,  die  same  su^rficial  roseate  tint,  as  those  of  CoulommiOTs 
and  Salinelle.  It  is  equally  composed  of  23  parts  of  magnesia, 
53  of  silex,  and  20  of  water;  it  is  accompanied,' like  ours,  by 
chert  (flint  ?),'which  also  passes  into  its  mass,  by  common  opal 
(silex  resinite),  by  chalcedony,  by  crystallized  quartz,  and  calca- 
reous spar  alt(^ther  resembling  those  of  our  siliceoua  limesttJne. 
It  affords,  certainly,  no  organic  remains ;  but  we  know  that  these 
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rcBMtiiU  are  nre  in  the  tiUceooB  limestone  of  the  Puns  basio,  of 
which  our  magnesite  forou  a  part ;  lastly,  if  it  appears  to  differ 
by  its  position  on  a  saliferons  gypsum,  macb  more  ancient  than 
our  gypsum,  and  caloaire  grossier,  it  is  not  covered  by  any  rock 
wUch  t4)pear8  more  ancient  than  the  latter,  and  it  is  like  Uiem 
in  hoTizonlal  beds. 

"  If  from  Spain  we  transport  ourselves  to  Italy,  to  the  foot  of 
the  Piedmontese  Alps,  we  shall  find,  at  a  short  distance  from 
Turin,  the  serpentine  hills  of  Castellamonte  and  Baldissero,  tra- 
versed in  every  direction  by  veins  of  mt^nesite  which  is  tenacious 
yet  plastic,  heht,  and  with  that  roseate  superficial  tint  whici)  we 
^ave  noticed  m  the  preceding  magnesites.  Its  principal  or  fun- 
damental and  characteristic  composition  appears  to  be  still  the 
«ame,  i-  e.  of  magnesia,  silex,  ana  water.  Here  however  we  have 
carbonic  acid,  which  seems  to  indicate  a  different  chemical  spe- 
cies }  but  its  geological  circumttances  are  still  the  same.  I  have 
already  noticed  them  in  my  memoir  on  the  geological  position 
of  the  serpentines. 

"  The  mineral  no  longer  occurs  in  horizontal  beds,  or  nodides 
interposed  in  the  beds,  out  in  numerous  veins,  uniting  in  every 
directitm  in  the  midst  of  the  serpentine ;  chert,  common  opa^ 
and  jasper,  presenting  many  varieties  df  texture  and  colours,  are 
constantly  and  intimately  united  with  it,  as  at  Coulommiers  and 
Salinelle.  Hiey  have  been  formed  even  in  the  midst  ofthe  mag- 
nesite.  This  circumstance  of  geological  association  is  then 
remarkably  constant,  even  when  the  geological  positiou  has  no 
longer  the  same  character,  and  it  is  here  very  diflerent.  It 
appears  to  me  well  established,  that  this  magnesite  belongs  to 
the  serpentine  formation  of  tiie  Apennines,  consequently  to 
ancient  rocks,  nearly  of  the  tranaition  epoch. 

*'  There  are  other  examples  of  magnesites,  but  the  circum- 
stances of  their  geological  position  are  less  well  known ;  yet 
both  what  is  known,  and  their  composition,  still  very  well  ^ee 
with  what  we  have  stated  of  the  preceding. 
-  "Thus  the  plastic  magnesite  of  Asia  Minor,  known  by  the 
name  of  Ecume  de  Mer,  has  all  the  exterior  characters  of  that  of 
Piedmont,  and  even  that  of  Coulommiers,  with  a  composition 
Ihat  very  slightly  differs ;  it  has,  like  it,  the  roseate  superficial 
tint  whidk  also  occurs  in  the  magnesite  of  Hoobricht  in  Moravia. 
But  in  this,  the  carbonic  acid,  which  is  in  some  quantity,  seems 
to  establish  a  mineralogicel  difference,  the  importance  of  which 
is  not  yet  well  appreciated  ;  the  presence  of  silex  nodules  which 
pass  into  the  mass,  reminds  us  of  an  analogy  in  the  geological 
cu'cumstanees^  which  is  rather  remarkable." 


"  We  ahall  confine  ourselves  to  these  examples :  they  are 
aufficient  to  prove  the  relations  of  formation  which  we  wish  to 
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estftbtish  between  the  niftgaesitettf  the  FuiiboaiD  tukl  titosewe 
hare  just  mentioned.  The  ma^oesite  in  all,  wliether  it  bs  oih« 
not  comlHned  with,  carbonic  acid,  contains  water  and  silex;  this 
last  Bubitance  does  not  occur  only  in  chemical  combinatioB  with 
the  magnesia,  it  also  forms  isolated  masses,  and  wliateter  tha 
mineralogical  differences  may  be  that  these  varietieB  of  qnartz 
present,  not  only  is  its  difference  all  that  is  necessary  to  esta- 
olish  the  geoiotpcal  resemblances  which  we  desire  should  be 
remarked  ;  bnt  itmay  be  said  that  these  varieties  follow  without 
ioterruptioD  from  the  oldest  to  the  newest  magnesites,  as  the 
following  table  will  show : — 

r  Crystallized  qnartz 
Parisian  magnesite . . . .  }  Chert 

{^  Several  raFietiesofopa)(uIexminite) 
MagnesiteofSalineHe.  .    Chert 

{  Crystallized  quartz 
M.g.e.i.eofMadrid..    S^^;"-™^)  ^ 

C  Several  varieties  of  opal  (ailez  resinite) 
Magnesite  of  Moravia. .  {whlte^^green  opal  (sUex  resinite) 

r  Chert 
M.p,e.i«  of  P,.dmo„.  ]  ^^.Tf  „pd  (,il«  ™.iait.) 

(Jasper 

"  Before  geology  bad  acquired  in  principles  and  facts  the 
precision  to  wfaicli  it  has  now  arrived,  the  presence  of  magoe* 
lite  in  the  Paris  basin  had  no  other  result  than  that  of  adding  a 
minerat  species  to  the  list  of  those  contained  in  our  country ;  but 
tiiis  fact  now  possesses  another  interest:  it  has  served  to  onite 
observations  which  were,  it  may  be  said,  isolated.  It  informs 
us  that  the  ma^nesite  beds  were  deposited  on  the  surface  of  the 

flobe  at  very  different  epochs,  for  some  (those  of  Piedmont) 
elong  to  the  most  ancient  sediment  rocks,  and  others  (those  <^ 
Salinetle  and  Coulommiers)  to  the  newest  sediment  (tertian) 
rocks ;  and  yet  we  see  these  deposits  accompanied  by  nearly  the 
■ame  gfohpcal  arcunulattcts.  Such  a  remarkable  constancy  in 
tha  association  of  silex  and  magnesia,  two  bodies  between  which 
there  is  no.chemical  analogy,  will  fix  the  attention  of  geologists, 
and.may  perhaps  contribute  to  show  us  tJie  origin  of  these  dor 
posits,  as  the  thermal  springs  of  Italy  deposing  travertine  have 
pointed  out  that  of  the  freshwater  limestone.  It  is  BliU  apparently 
from  the  bosom  of  the  earth  that  the  liquid  arose  which  depo- 
sited these  rocks  ;  for  we  find  in  certain  thermal  waters  traces  of 
all  the  ingredients  of  their  composition  :  the  nuus  of  water  is  at 
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ficeMid  iAuDeaee  la  oompariuD  wtth  the  DUtten  lidd  ui  tolu* 
tioR;  buttheBa  mattara  extat  ia  it:  they  BTe  demiited,  aa  H. 
BuUiisr  bks  otmaved,  «t.the  waten  of  Vichy,  St.  NeotKire,  fStc.* 
not  only  aeparately,  but  nearly  ia  the  same  order,  aa  the  calca* 
reoua  and  magoeaian  formatiMia.  The  6rat  d^XMita,  thoae 
«biob  are  oeaiest  the  anring,  this  aUe  ehemist  tells  na,  are  abo 
those  moat  charged  witli  peroxide  of  inm  and  silez ;  the  Uiue- 
•tone,  Btill  fennffinoua,  then  foUona,  and  is  the  more  pare  and 
more  separated  from  tfaeie  two  aubataDcea,  the  more  aiatant  it 
iairoiaus  point  where  the  apriog  riaett  from  earth;  thecaibon- 
ate  of  magnesia  is  the  last  deposited. 

"  Without  wighiDg  to  establish  any  real  resemblance  between 
this  saccession  and  that  ofooriochi ;  without  wishing  to  repr^ 
sent  that  these  rocks,  certain  beds  of  which  show  too  oleariy 
tttt  oharactors  of  BKcbaitical  a^regation  for  tbem  to  have  been 
fonned  by  solutibn,  have  been  depoaited  by  the  tnineral  waten 
of  the  ancient  world,  we  cannot  avoid  remarking  that  commenc- 
ing with  the  chalk,  we  find  a  series  of  rocks,  the  nature  and 
succesuion  of  which  are  nearly  the  same  aa  thosa  which  M. 
Berthier  has  observed  in  the  deposiia  from  mineral  waters, 
"Hius,  flrst,  a  new  formktion,  i.  e.  a  new  emission  of  dissolved 
matter  would  appear  to  commence  above  the  chalk,  at  first  d^ 
positing  silez  aiid  iron,  repreaented,  one  by  the  beds  of  sand 
and  sandstone,  and  the  other  by  the  iron  ore  found  so  abund- 
antly in  the  deposits  of  lignites  and  plastic  clays  which  cover  the 
chalk ;  aecoadty,  the  more  or  less  conpstct  limestone,  tteeoB^iVr 
nied  by  iron  and  silex  in  the  Lower  beds,  and  by  silex  in  the 
upper  "beds;  the  magnesite  also  accompanied  by  silex,  which 
atul  ocoura  in  the  lower  eypsum  beoa ;  this  silex  ia  partly 
tnioUe  in  alkaline  liquids,  Uke  that  of  the  calcareous  deports 
of  certain  mineral  waters ;  fourthly,  the  gypsum,  the  most 
■c^ble  sDbslanee  of  all  those  we  have  name^  and  whichshoi^ 
be  the  last  deposited. 

"  Wc  do  Bot  pretend  to  draw  any  c^ef  coBcdosion  froea 
tiaase  diffierent  resemblances;  but  it  appeared  to  im  ri^t  to 
liaxmrd  tfaam,  if  it  wrre  on)y  to  engine  the  atteotioo  of  chenists 
mud  geologists." 

From  this  extract  the  reader  will  be  able  to  judge  of  the  maa« 
ner  in  which  Mr.  de  k  Becbe  has  executed  his  task :  and  we 
will  conclnde  by  recommending  this  work  to  all  students  cf 
geology ;  to  whom  it  will  be  hi^ly  useful,  by  enabling  them  to 
compare  our  own  rocks  with  the  similar  formattoos  on  the  coati< 
neat  w^ich  are  described  in  it.  B. 

•  ABBsle»4eCliiiti.etden7ailut,t,xix.p.m. 
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^ar<A4  liontiHued).-~"  Some  further  particulars  of  a  cue  of 
Pneumato-thorax ;  by  J.  Davy,  MD.  FRS." 

Dr.  Davy's  hopeft  of  the  favourable  tenpaiqatioa  of  the  case  of 
Poeuroato-thorax,  io  which  tapping  wat  resorted  to,  as  dewnbed 
in  the  Appendix  to  hii  paper  ia  the  Fhiloaophical  Tram^tioo* 
for  1823,*  had  provedfaUaciquai.—thfl  patient  bed  died;  tutdtb^ 
olyeet  of  tha  pieunt  p^wr  was  briefly  to  detail  the  progress  of 
)iis  disqid^Ti  aod  to  give  the  examiuauon  .of  the  aii  found  in  the 
(dtest. 

About  a  month  after  the  date  at  which  th»  bistoi?  of 
the  cose  in  the  Philosophioal  Tranaaotions  termiuatqs,  hydra< 
thorax  supervened,  ana  it  was  likewise  fouad  that  air  was 
pollected  in  the  left  cavity  of  the  chest.  A  oopsultation  being 
held  upoa  the  case,  a  second  openitiwi  was  deternunedi  on.  Dr. 
Davy  baviog  experieooed  inconvenience  in  penetrating  the  in* 
t^rcostal  space,  adopted  the  method  of  perforating  a  nb,  own^ 
tioned  by  Hippocrates.  Part  of  the  filth  rib  was  accordingly 
laid  bare  by  the  scalpel,  then  bored  through  by  a  carpenter^H 
auger,  and  the  pleura  penetrated  by  a  trocar :  about  fourteen 
ounces  of  clear  fluid  ^ere  obtained,  oontaining  albumen,  and 
ft  little  sub-carbonate  of  soda,  but  no  free  carbonic  acid ;  the 
succeeding  portions,  however,  were  more  and  mora  purulent, 
and  contained  sas.  -  The  total  quantity  of  fluid  thus  obtained 
in  the  course  of  six  weeks  aoiouated  to  twenty -pints.  By  nwaiia 
of  a  trocar  and  bladder  air.  was  obtained  from  the  aperture  at 
three  several  times  j  and  being  examined  by  lime  water  .aod 
phosphorus  waa  found  to  consist  of  from  bti  to.  90  per  cent,  of 
azote,  2  to4  carbonic  acid,  and  3  to  5  oxygen.  Ihe  patieot 
was  at  first  much  relieved  by  the  operation,  and  seemed  to  b« 
recovering :  but  he  eventuidiy  became  worse,  and  died ;  evi- 
dently &OJU  the  mere  effects  of  the  disorder. 

On  the  examination  of  the  body  after  death  six  ounces  of 
pus  were  found  in  the  right  pleura ;  the  ri^ht  lung  at :  first  ojf- 
peored  healthy,  but  upon  minute  examination  a  number  of  gr»- 
nular  transparent  tubercles  were  found  disseminated  through  it^ 
The  left  iung  waa  much  condensed,  bo  that  it  could  not  be 
inflated  by  blowing  with  a  pair  of  double  bellows  attached  to 
llie  t^chea ;  it  communicated  with  the  pleuia  by  two  small 
openings.  The  heart  was  displaced,  having  been  thrown  to 
the  right  side,  obliquely  on  the  spine.  The  body  having  been 
opf^ra.  in  a  bath,  170  cubic  ipohes  of-  gas  were  oollecteo  from 
it,  containing  16  per  cent,  of  carbonic  acid,  and  a  little  oxygen ; 
•  8«tDBrlMtiHimba!,>,90i.  Cit^OQlc 
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the  residue  being  azote.    This,  Dr.  DaTy  presumed,  was  atmo- 

X'  eric  air,  deteriorated  by  respiration,  aod  altered  by  the 
orptioD  it  had  undergone  while  in  the  body.  He  had  found 
in  the  luogs,  alter  death,  ia  variona  cases,  from  9  to  12  per  cent, 
of  caihomc  acid. 

March  11. — A  paper  was  read  "  On  the  Parallax  of  «  Lyrse;" 
by  J.  Brinkley,  DD.  PRS.,  8cc.  In  this  paper  Dr.  Brinkley 
wnolhr  opposes  and  controverts  the  statements  of  Mr.  Pond  re- 
specting the  subject  of  his  paper,  as  given  in  the  Phil.  Trans. 
for  1823,  and  noticed  in  the  Atinab  for  September  last,  p.  226. 

March  \%. — The  Lord  Bishop  of  Limerick  was  admitted  a 
Fellow  of  the  Society ;  and  the  name  of  the  Earl  of  Orford  was 
ordered  to  be  inserted  in  its  printed  lists. 

A  paper  was  read,  entitled,  "  An  Account  of  Experiments  on 
the  Velocity  of  Sound,  made  in  Holland.  }^  Dr.  Q.  A.  Moll, 
and  Dr.  A.  Van  Beck." 

This  paper  commences  with  some  observations  on  the  New- 
toniao  lormula  for  the  velocity  of  sound,  as  modified  by  La- 
place ;  and  the  authors  then  proceed  to  consider  the  effect  of 
the  wind  on  that  velocity ;  which,  in  their  own  experiments, 
they  contrived  to  annihilate.  These  experiments  were  made  on 
the  plains  of  Utrecht,  at  two  stations  9964  feet  distant  from 
each  other ;  and  the  velocity  ascertained  by  determining  the  in- 
terval between  the  flash  and  the  report  of  guns  by  means  of 
clocks  with  conical  pendulums,  diFidtog  twenty-four  hours  into 
10,000,000  parts.  The  states  of  the  barometer  and  thenno- 
meter  were  noticed,  and  the  hamidity  of  the  atmosphere  deter* 
mined  by  means  of  Daniell's  hygrometer.  The  general  result 
is,  that  at  the  temperature  of  32"  the  vdocity  of  sound  is 
1089*7  feet  per  second.  Various  detailed  tables  of  the  expen- 
ments  and  attendant  circumstances  are  annexed  to  the  paper. 

March  26. — Major-'Qeneral  Sir  John  Malcom,  GCB.  was 
admitted  a  Fellow  of  the  Society  ;  and  a  paper  was  read,  on  the 
Geological  Distribution  of  FossU  Shells,  in  continuation  of  that 
already  published  in  the  Phil.  Trans.*  by  L.  W,  Diilwyn,  Esq. 
FtlS. 

A  letter  from  Thomas  Tredgold,  Esq.  Civil  Engineer,  to 
Thomas  Young,  MD.  For.  Sec.  RS.  was  likewise  read : 
it  contained  an  account  of  a  series  of  experiments  on  tiie  elas- 
ticity of  steel  at  different  degrees  of  temper ;  describing  the 
apparatus  with  which  they  were  made,  and  giving  their  various 
results. 

April  1. — -The  reading  was  commenced  of  "  An  Inquiiy  re- 
specting the  nature  of  the  luminous  power  of  some  of  the 
Lampyrides ;  X.  iplendidula  or  Glow-worm,  L.  Italioa;  or  Fire- 
Hs,  and  L.  iioctiluca :  by  Tweedie  John  Todd,  MD. :  commu- 
nicated by  Sir  E.  Home,  VPBS." 

April  8. — ^The  reading  of  Dr.  Todd's  paper  was  resumed  and 


eonohuUd.  /niu  paper  commeocea  with  some  general  murkl 
on  the  varioua  caiuet  to  which,  the'  lumiiioeity  of  the  lunpyridet 
^  been  ucribed ;  the  explaaation  of  Mkcartney  uid  Macairej 
tfaat  the  light  they  emit  is  a  sim^  product  of  vitality,  beio^ 
eoDsidered  «a  the  true  one.  Dr.  Todd  then  proceedB  to  a  mi- 
nvte  accotmtofthe  apparent  soarceand  characters  of  the  lieht 
in  tite  several  aaimius ;  detcribing  the  manner  in  which  ite 
emission  is  affected  by  solar  and  other  light,  by  heat,  and  bv 
eertun  chemical  agenta  respectively.  In  the  Lampyrit  spUttdt- 
dfila,  the  light  is  Qf  a  fine  topaz  yellow  colour,  with  a  tinge  of 
greeoj  and  is  extremely  vivid  within  the  compass  of  a  faw 
inehes,  but  does  not  extend  its  brilliancy  far  aroand :  within 
t^Mt  space  the  hour  may  be  seen  on  a  watch  by  its  means.  Th4 
Hght  of  the  Fire-fly  is  of  a  pale  yellowish  tint,  with  continual 
flashes  of  vivid  lignt :  its  variations  are  not  connected  with  tfad 
motions  of  the  insect's  wiugs,  nor  are  they  produced,  as  soma 
have  aiBrmed,  by  the  frec^uent  intervention  of  a  membrane^ 
This  animal  may  be  seen  shining  in  fnll  moon-light ;  which  is 
act  the  case  with  its  congeners.  Irritants  excite  the  luminous 
power  in  all  cases,  and  disorganizing  Bubstances  destroy  it. 
Ur.  Todd  concludes  that  Uiis  power  is  soldy  an  effect  of  vita- 
Bty,  and  that  the  light  may  be  considered  as  animal  light  t 
bemg  analogous  to  animal  heat,  which  arises  from  a  power  (>f 
separating  heat  firom  its  combinations  with  matter.  He  adopts 
the  bypomesis  that  its  principal  use  is  that  of  guiding  the  male 
insects  to  the  female,  in  the  season  of  sexual  congress :  th^ 
males  always  approach  any  light;  and  sometimes  even  the 
shining  females  of  other  species,  until  they  come  very  near 
(hem.  The  fact  that  the  larva;  and  even  the  ova  possess  a'de^ 
gree  of  the  luminous  faculty,  Dr.  Todd  does  not  consider  as 
militating  against  this  explanation ;  for  various  oigans  are  par- 
tially developed  in  the  earlier  stages  of  many  animals,  which 
are  only  to  be  used  by  them  when  arrived  at  their  perfect  state. 

A  paper  was  also  read,  entitled,  "A  Comparison  of  the  Baro- 
metrical Measurement  of  Altitude  with  that  by  Trigonometry : 
by  Capt.  Edward  Sabine,  FRS." 

This  paper  contains  the  details  of  a  comparative  measure- 
ment of  the  height  of  an  hill  at  Spitzbergen  in  July  last,  by  the 
geometrical  ana  barometrical  methods :  the  instmments  em- 
ployed in  both  operations,  and  in  tlie  latter  especially,  had  been 
p^pared  with  more  than  ordinary  care,  and  the  observations 
were  conducted  with  an  attention  to  every  circumstance  which, 
it  was  conceived,  might  influence  the  strictness  of  the  compa- 
rison, and  sufficiently  repeated  to  diminish  at  least  the  slight 
but  unavoidable  errors  of  observation.  In  the  geometrical  de- 
termination, the  base,  exceeding  2000  feet,  was  measured  on  the 
frozen  surface  of  a  bay  at  the  foot  of  the  hiH,  from  whence  a 
polished  copper  cone  fixed  on  the  summit  was  visible :  -  the  ho- 
rizontal and  vertical  angles  were  observed  by  a  repeating  cat^ ; 
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the  heigbt  thtis  found  was  1643  feet.  The  barom^ers  itece  made 
under  me  inaDection  of  Mr.  Daniel^  with  iroo  ciitems,  as  de- 
Kribed  by  Mr.  M^ewman  the  maker,  ia  a  recent  number  oi 
the  Quarteriy  Journal  of  the  Royal  Institution  :*  the  one  con- 
veyed to  the  top  of  the  hill  was  atationaiy  there  several  days^  utd 
repeated  observations  were  made  on  each  ;  the  mean  height  de-i 
duced  from  them  was  1640  feet  and  a  fraction,  being  less  than 
three  feet  in  defect,  when  compared  with  the  geometrical  mea- 
surement. The  height  is  deduced  from  the  bwometrical  obser- 
vations by  the  method  given  by  Mr.  Daniell,  in  the  Quarterly 
JonmaL 

The  DearaccordanceoftheBere8u]t8niU,Capt.S.  hopes,  be  sa-f 
tis&ctory  to  those  who  are  practi<»Uy  acquunted  with  the  very 
ready  means  which  the  barometer  afforde  of  measuring  heights  ; 
the  doubt  which  had  been  thrown  on  its  equal  applicability  m  the 
northern  regions,  as  in  the  temperate  and  tropical  climates,  by 
the  great  (nfierences  which  appeared  in  a  similar  comparisoa 
made  by  Capt.  Phipps  and  Dr.  Irviog,  in  the  year  1773,  and 
which  are  now  shown  to  hare  originated  in  error  of  some  kiod# 
being  wholly  removed. 

The  Socie^,  on  account  of  the  approaching  festival,  then 
adjourned  over  tno  Thursdays,  to  meet  again  on  the  29tb  of 
ApnL 

LIMHEAN    SOCIETY. 

Dec.  16, 1823.— The  refuding  of  Mr.  Murray's  paper  on  the 
Xdffifyru  noctiluca  was  resumed  and  concluded;  and  the  fol- 
lowii^  communications  were  read. 

"  Observations  on  some  of  the  terrestrial  Molluaca  of  the 
West  Indies;  By  the  Rev.  Lansdown  Guildiag,  6 A.  FLS," 
Among  the  species  described  in  this  paper  were  Helidna  occi- 
dentahSf  corpore  livido,  dorso  teutaculisque  atris,  oculis  pro- 
miuulis^ — la  montibus  sylvosis  Ssncti  Vincentii ;  Bulimui  ha- 
moitamua,  corpore  olivaceo-nigro,  comigato  :  pede  subtus  pal- 
hdo :  capite  bifariam  crenato. — In  dumetis  Antillaruro  ;  Jiuli- 
mulus  itramineus  ;  oaA  Pupa  nndvlata. 

"  An  account  of  some  rare  West  Indian  Crabs ; "  by  the  same. 
The  Society  then  adjourned  to  Jauuarv  21, 1824. 

Jan.2\. — Among  the  presents  received  at  this  cpeeting  was  a 
specimen  of  a  new  species  of  Cyprinus  vivi^ariis,  fra,m  Don 
vincente  de  Cervantes,  Professor  of  Botany  in  the  University 
of  Mexico. 

A  paper  was  read,  "  On  a  new  species  of  the  genus  Gadus  : 
by  Mr.  Jonathan  Couch  of  Polperro,  in  Cornwall. '  This  dimi- 
nutive species,  called  by  fishermen  the  Mackarel  Midge,  is 
only  an  inch  and  a  quarter  in  length:  its  proportions  are 
nearly  those  of  the  Whiting.  ' 

The  reading  was  commenced  of  a  paper  "  On  the  Natural 
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Affinitiei  that  crahsct  -die  Orders  and  Familtes  (rf  Birds:  by' 

TS.  A.  Vigors,  Esq.  MA.  FLS.  Communicated  by  the  Zoologicu 
Club  of  uie  LdDnean  Society." 

Feb.  3. — Among  the  presents  received  at  this  meeting  was  a.' 
Ctdection  of  Plants,  made  by  Lieut.  Col;  Wright,  of  the  Rc^td 
Engineera  ;  during  a  jooniey  through  .Circassia,  Persia,  »nd 
Georgia. 

A  notice  by  Mr.  Joha  Ho^,  of  Norton,  Durham,  was  read» 
stating  that  a  fine  specimen  of  Falco  chrysaetos,  or  Golden 
Eagle,  was  lately  shot  near  the  mouth  of  the  Tees;  being  the' 
fifth  known  to  have  been  killed  in  England. 

The  reading  of  Mr.  Vigors'  extended  paper  was  then  resumed 
and  continued ;  and  it  luewise  occupied  the  attention  of  the 
Society  on  Feb.  17  and  March  2. 

March  16. — The  reading  of  Mr.  Vigors'  paper  was  also  con- 
tinned  at  this  meeting ;  and  Ute.  foUowing  otiier  communications 
were  read. 

"  Description  of  EryMMwaSecwjM^rfora.  ByDonFelix  Avellax. 
Brotero,  Eime'ritus  ProfessoT  of  Botany  in  the  University  of 
Coimbra;  For.  Mem.  of  the  Society." 

"On  the  insect  called  OiVroj  by  the  ancient  Greeks,  and  JsiVuj 
by  the  Romsns.  By  W,  S.  MacLeay,  Esq.  FLS.  Communi- 
cated by  the  Zoological  Club  of  the  Linneao  Society."  In  this 
paper,  which  may  interest  the  lovers  of  classical  antiquity  asi 
well  as  of  natural  history,  Mr.  MacLeay  has  produced  many 
interesting  proofs  that  the  (Estt^is  of  the  ancients. 
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BoDUDum  M,  (Eilrtm  Gnii  vutere  Tocanles."  (Vtao.  Oeor.  II.) 
was  not  the  insect  to  which  the  name  is  now  given;  but  a 
T^iamis,  Olivier  first  observed  that  it  was  different  from  the 
(Eslrwa,  of  the  modems.  PUny  uses  the  name  Tabatitu  or  the 
Mu(»4-t .  which  i^  ristotle  says  is  nearly  related  to  (Estrus,  both 
being  iF^LTr^oHuMtrea ;  it  cannot  therefore  be  the  modern  CEstruA  ^ 
be  auo  says  that  both  are  bloodsuckers,  which  agrees  with  tht) 
IJnnean  Tahani,  but  is  wholly  inapplicable  to  the  modem 
tUttm.  ,  As  the  insect  is  too  well  known  for  its  name  tp  have 
been  forgotten  or  miaapplied,  there  can  be  little  doubt  that  th^ 
Latin  ^'abanus,  the  Italian  Tabano,  Spanish  Tavatio,  and  French 
TaoH  are  identical,  which  latter  name  Mouffet  gives  us  the  same 
with  the  English  Breese,  Ctegg  and,  Chnger,  mentioned  by 
Shakspeare,  who,  speaking  of  Cleopatra,  says : 

"  The  Brize  apoo  her,  like  k  cov  ■>  Jnns, 
Holtti  Hil  Mid  fliH." 

Some  elucidation  is  also  brought  from  Homer,  and  the  Promcit 
theus  of  ^Bchylus,  and  it  is  observed  that  Virgil  describes  UlS 
■Atilus  or  (Estrut  as  abundant  and  acerta  ionaxs,  whereas,  our 
(Eitrus  bona  is  a.  rare  and  silent  insect.  They  were  £tst  eon- 
founded  by  V^nieri,  who  has  been  followed  by  Martyn  and 
others.  It  is  inferred  that  Aristotle  did  not  fiven  Juiow  tb« 
-2c'2  ■       ■        r-       'l 
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letter/  :ft<^  his  anettion  that .  no  -dipterous  iasect  fatts  «  at\n^ 
behind.  '        , 

jipril  6. — A  letter  v/aa  read,  from  the  Her.  W.  Whitear,  of 
HaiwBton,  in  Nwf6lk,  stating  that  a  Little  Bnatard  had  been 
shot,  in  Deceiaber  lost,  at  IjttU  Clsrton,  in  Eiscxl  He  con- 
siders it  to  be  a  corioaft  fact  that  this  bird,  an  inhabitant  of  a, 
southern  climate,  should  have  been  met  with  In  this  countiy^  m 
winter.     ' 

A  deacription  was  likewtBeoomBienced,  of  a  Collection  of  AroUc 
PlftQts  formed  by  Captain  Babine,  dining  a  voyage  to  the  Polar 
Seas,  in  1823  :  by  W.  J.  Hooker,  U.D.  FRS.  &c.  Comoaum. 
oated  by  the  Coonoil  of  die  Horttcuknral  Society. 

>lp«720.— SirT.GeryCulium,  Bart.  FLS.  preaonted  aome 
aections  of  Fir  timber,  pierced  to  a  great  depth  by  the  Sirtx  Ju- 
vexcus  of  Linnseua  ;  together  with  apecimenii  of  the  iniect  itself. 
They  were  from  the  wooda  of  Henham  Hall,  in  Suffolk,  the  aeat 
of  tne  Earl  of  Stradbroke,  where  two  hundred  Scotch  Fire 
hare  been  destroyed  by  this  insect ;  being  bored  through  and 
through.  The  reading  of  Dr.  Hooker's  description  of  the 
Arctic  Plants  collected  by  Capt.  Sabine  was  continued. 

A  Catalogae  of  the  Norfolk  and  Suffolk  Birds,  with  remarks ; 
hy  the  Rev.  Revett  Shepherd,  AM.  FLS.,  and  the  Rev.  W. 
Wfaitear,  AM.  FLS.,  was  read  in  part,  and  the  remainder  post- 
poned to  a  future  meeting. 

ZOOLOGIOAt    CLOB. 

We  have  hitherto  been  prevented  from  noticing  this  useful 
association.  Its  first  meeting  was  held  in  the  apartments  of  the 
Linnean  Society  on  the  29th  of  November  last,  the  birthday  of 
our  celebrated  countryman  John  Ray.  The  Club  is  composed 
of  members  of  the  Society  devoted  to  the  study  of  zoology  and 
comparative  anatomy,  and  has  been  organized  with  the  view  of 
advanciog  the  kDOwledgeofthoae  sciences,  in  all  their  branches, 
under  the  sanction  of  the  Society.  This  body  will  not  have  any 
pnblications  of  its  own,  hut  will  submit  all  original  communica- 
tions  made  to  it  to  the  Council  of  the  Linnewi  Society,  who  wiQ 
decide  upon  them  as  upon  all  other  conununications. 

Before  the  Zoological  Club  proceeded  to  the  election  of  th^r 
officers  and  the  other  business  of  the  day,  an  admirable  opening 
address,  explanatory  of  the  views  of  the  associatioo,  was  ddi- 
vered  by  the  Rev.  W.  Kirby,  FR.  and  LS.  who  had  been.nnaai- 
mously  called  to  .the  chur. 

The  following  members  were  then  appointed  to  form  the  Com- 
mittee and  Officers  for  the  management  of  the  affurt  of  the  Club 
for  the  ensuing  year  : — . 

Joseph  Sabine,  'EMq.Chairman  i  J.  F.  Stephens,  Rsq.  Treosu- 
Mr;  «.  A.  Vigtws,  Esq.  Secrttaiy :  Her.  W.  Kirby;  A.  H. 
Haworth,Esiit.;  l^omas  Horsfield,  MJ).}  Thoaoas  Bell,  Eaq.^ 
B.T.  Beonet^  Esq.^  O.  MilQe>  Bsq.  . 
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The  meetings  of  the  ZoologicBl  CSub,  at  wbidi  all  the  metii- 
hers  of  the  Linnean  Society  are  entitled  to  be  present,  are  held 
at  thd  Society's  apartments  in  Soho  Square,  at  -^igfat  o'tdodt  in 
the  evening,  oa  the  second  «cd  fourth  Tuebdays  of  every  mootft 
tfarongfaoQt  the  year. 

ASTBONOHICAL   SOCIETY. 

'    March  12.— The  papers  read  at  this  meetiiig  of  the  Society 
were  as  follows : 

A  letter  fVom  Sir  Thomas  Brishane,  Governor  of  New  South 
Wales,  to  F.  Baily,  Esq.  accompanied  by  Mr,  Rumker's  obser- 
vations of  the  Summer  Solstice  1823  at  Paramatta;  the  resulto 
of  which  are : 

For  the  mean  oUtguity  of  the  Ecliptic.  ......  23*  27'  44-39" 

For  the  latitude  oftbe  place  of  observation.  . .  33    48    42-61  _ 

Also  the  mean  of  twelve  months'  meteoTo)oB;ioftl  ohaervationS 
made  at  Paramatta  between  May,  1822,  and  May,  1823. 
'  A  letter  frotti  Prof.  Schumftcher,  of  Altona,  including  Mr. 
Hanson's  computations  of  the  elements  of  the  conut  of  182^ 
1824,  from  observations  haade  in  the  month  of  Jan.  1824. 
'  Two  letters  from  Mr.  Taylor,  jun.  ,of  tiie  Royal  Obiervatoiy, 
Greenwich ;  ^e  first  containing  the  elements  of  the  same  comet 
as  computed  by  himself  from  the  Greenwich  observaUons  of 
Januar}^,  1824,  nsing  Boscovich's  method  ;  and  the  second,  ft 
comparison  of  anticipatory  ephemerides  of  the  places  of  tluB 
'Comet,  from  the  elements  computed  severally  by  Schumaobef, 
Carlini,  Dr.  Brinkley,  and  himself,  with  the  Qreenwich  obsep- 
l^ations.  .■      ■  i 

On  the  Rectification  of  the  Equatorial,  by  J,  P.  LHttOW^ 
Krector  of  the  Imperial  Observatory  at  Vienna.  In  this  paper 
■the  author  directs  his  attention  to  those  errors  only  which  de- 
pend upon  the  placing  and  use  of  the  instrument,  which  tiis 
"Observer  hiitaselt  must  either  be  able  to  obviate  or  allow  for'; 
and  he  therefore  enumerates  the  greater  part  of  them,  and 
points  out  means  for  their  rectification. 

On  the  Utility  and  probable  Accuracy  of  the  Method  of  deter- 
mining the  Sun  s  Parallax,  by  observations  on  the  planet  Mars 
near  his  opposition ;  by  Mr,  Henry  Atkinson,  of  Newcastle- 
upou-Tyrie.  In  this  paper  the  author  shows,  that  in  a  series  df 
observations  on  Mars,  taken  with  ^ood  instniments  used  in 
north  and  south  latitudes,  the  probability  of  error  is  venr  small; 
and  as  the  synodical  revolution  of  Mars  takes  place  m  about 
-780  days,  that  planet  will  be  23  times  in  opposition  before  the 
next  transit  of  Venus  on  the  8th  Dec.  1874.  Hence  he  infers, 
that  if  careful  corresponding  observations  are  made  on  each  of 
those  23  oppositions,  the  probable  error  would  be  reduced  QC^y 
4-796  times.    The  author  concludes  hfb  paper  by  dfficribing 
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what  lie  regards  Bi  the  be«t  meaiu  of  canying  due  method  into 
efiect. 

A  new  annular  Micrometer  by  Franenbofer  was  submitted  to 
the  inspection  of  the  Meeting  by  Mr.  Fnmcis  Baily.  This 
instrument  is  called  by  the  artist  the  siapendtd  circolar 
micrometer,  from  the  circumstaDce  of  its  appeariDg  (ia  the 
telescope)  as  if  suspended  in  the  heavens  without  any  support. 
It  consists,  in  fact,  of  nothing  more  than  a  circular  piece  of 
plate-glass  about  one-inch  in  diameter,  in  the  centre  of  which  a 
circular  bole  is  cot,  of  half  an  inch  in  diameter.  To  the  inner 
-edge  of  this  glass  circle  a  narrow  ring  of  steel  is  firmly  and 
securely  lastened ;  and,  the  whole  being  put  in  a  lathe,  the  steel 
ring  is  turned  perfectly  circular,  and  reduced  to  a  very  thin 
■edge,  both  at  its  exterior  and  its  interior  circumfereace.  ,  The 
l^ass,  with  its  steel  circle,  is  then  burnished  into  a  brass  ring  or 
cap,  by  means  of  which  it  may  be  placed,  when  required,  in  the 
focns  of  the  tdescope. 

The  advantages  attendingthis  construction  are,  l.Tbepceser- 
.varioD  of  the  circular  form  of  ,the  nog,  as  it  comes  from  the 
lathe,  without  the  risk  of  its  beine  injured  in  attaching  it  to  the 
telescope  in  the  usual  manner :  2.  In  the  use  of  steel  instead  of 
.brass,  whereby  a  liner  edge  may  be  given  to  the  circumferences : 
3.  In  rejecting  the  met^  arms  by  whicb  these  rings  were  for- 
.merly  attached  to  the  sides  of  the  telescope,  from  the  unequal 
expansion  of  whicb  (or  any  external  violence  given  thereto)  the 
perfect  form  of  the  circle  might  be  injured,  without  being  iumer 
.diately  detected :  4.  In  thus  avoiding  the  obstructions  which 
those  arma  might,  in  some  cases,  by  their  position,  occasion  in 
the  observations  of  the  passage  of  a  star  oefore  it  entered  the 
^tertor  of  the  ring. 

April  9.— At  this  meeting  the  following  papers  were  read,  viz. : 
-  1 .  On  the  Elements  of  toe  Orbit  of  the  Comet  of  1 823,  com- 
puted from  Observations  made  at  the  Bx)yBl  Observatoiy  at 
Greenwich,  by  Mr.  W.  Richardson,  Assistant  to  the  As^'onomer 
Royal.  These  elements  were  computed  by  Dr.  Giber's  method. 
The  paper  likewise  containeda  comparison  of  his  elements  with 
the  Greenwich  observations  from  Jan.  I  to  Feb.  2,  and  in  more 
than  half  the  observations,  the  results  of  the  elements  did  not 
differ  from  them  so  much  as  2'  in.longitude,  or  so  much  as  1'  in 
latitude. 

2.  On  the  Corrections  requisite  for  the  Triangles  which  occur 
.in  Geodesic  Operations  ;  by  Capt.  G,  Everest,  of  Bengal,  Con- 
ductor of  the  Trigonometrical  Survey  in  India.  This  paper  con- 
tained (he  solution  of  two  problems  by  formula  employed  in 
.India  since  1819,  and  which  the  author  thinks  preferable  to 
those  given  by  M,  Delambre  for  the  same  purpose.  They 
require  the  use  merely  of  pocket  logarithmic  tables,  with  four 
places  of  demmals,  of  whicn  copious  examples  were  given ;  and 
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the  paper  concluded  by  the  application  of  these  fonnulee  to  the 
corrections  of  aogles  actually  observed  in  the  o^rations  in 
India. 

3.  On  the  Method  of  determining  the  Difference  of  Meridians 
bv  the  Culmination  of  the  Moon  ;  by  Francis  Baily,  Esq.  FRS. 
V.  Pres.  Ast.  Sdc.  This  paper  was  too  long  to  permit  its  read- 
ing to  be  completed  at  the  present  sitting;  and  we 'shall,  there- 
fore, reserre  our  remarks  upon  it  until  it  is  coiiclnded. 

Several  very  valuable  books  were  presented  to  the  Society. 

GEOLOGICAL    SOCIETY. 

'  Feh.  20. — A  notice  was  reatl  on  the  Megalosaurus,  or  great 
Fossil  lizard  of  Stonestield,  near  Oxford;  by  the  Rev.  W, 
Buckland,  FRS.  FLS.  President  of  the  Geological  Society,  and 
Prof,  etf  Mineral!^  and  Geology  in  the  University  of  Oxford, 
6[c.  &c.  , 

The  author  observes  that  he  has  been  induced  to  lay  before 
the  Society  the  accompanying  representations  of  various  portions 
of  the  skeleton  of  the  fossil  animal  discovered  at  Stonestield,  in 
the  hope  that  such  persons  as  possess  other  parts  of  this  extra- 
ordinary reptile  may  also  transmit  to  the  Society  such  further 
information  as  may  lead  to  a  more  complete  restoration  of  its 
osteology.  No  two  bones  have  yet  been  discovered  in  actual 
contact  with  one  another,  excepting  a  series  of  the  vertebree. 
From  the  analogies  of  the  teeth  they  may  be  referred  to  the 
order  of  the  Saurians  or  Lizards.  From  the  proportions  of  the 
largest  specimen  of  a  fossil  thigh  bone,  as  compared  with  the 
ordinary  standard  of  the  Lacertte,  it  has  been  inferred  that 
the  length  of  the  aniinal  exceeded  forty  feet,  and  its  height 
seven.  Prof,  Buckland  has,  therefore,  assigned  to  it  the  name 
ofMegalosaurus.  The  various  organic  remains  which  are  found 
associated  with  this  gigantic  lizard  form  a  very  interesting  and 
remarkable  assemblage.  After  enumerating  these,  the  autlior 
concludes  with  a  description  of  the  plates,  and  observations  on 
the  anatomical  structure  of  such  parts  of  the  Megalosaurus  as 
have  hitherto  been  discovered. 

MEUICU-BOTAMCAX.    SOCIKTY. 

Feb.  13. — Some  observations  were  made  on  the  Acacia  Cate- 
chu. A  paper  was  also  read,  on  a  bark  termed  the  Malambo 
Bark,  lately  imported  from  America. 

Feb,  27. — Some  observations  were  read,  on  the  alterations  in 
the  Pharmacopeia. 

March  12, — Apaper  was  read,  entitled  "  Observations  on  the 
Aatliroxanthum  Odoratum ;  by  T.  Rowcroft,  Esq.  his  Majesty's 
Consul  General  at  Peru :  communicated  by  Dr.  Bree,  President. 
.  March  26. — Some  observations  wefe  made  on  the  Croton 
Tiglium ;  by  Mr.  Pope,  of  Oxford-stieet. 
■  April  9. — A  paper  was  read  on  the  Resina  AcaToidea,by  Mr 
W.BolUert.  .        .        >q[c- 
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Article  XIV. 
scientific  ihtellioekce,  and  notices  of  gvbjbcts. 

connected  with  science. 

I.     The  Logan  Slone  in  Conmail  overturned, 
(To  die  EdhoTof  die  Jmnrb  0^mb(DjiAy.) 
DEAR  SIR,  PIfmoiith,  AprU  IS,  IS24. 

YoHT  geulo^cal  readers  will  bear  nith  infinite  regret,  tliat  tbe  cele- 
brated Logan  Slone  in  Cornwall,  which  has  for  so  long  a  period  been 
regardedaa  an  object  of  great  national  interest  and  curiosity,  and  which 
has  been  viiited  by  perions  from  tbe  retnote«t  extremity  of  Europe, 
has  within  the  lait  few  daya  been  overturned  by  one  oftke  LieuUtiant* 
rfhit  Majeiti^t  navy,  nam  cammandin^  t,  rerenue  cutter,  stadoDcd 
between  theXizard  and  Lands  End,  assisted  by  a  party  of  bia  tnea. 
Tlie  barbarous  and  wanton  folly  which  could  ioducean  officer  bearing 
bia  Majesty's  commission  to  commit  so  unwarrantable  an  act,  as  to 
remove  a  great  national  curioMty  from  a  position  in  which  it  had  stood 
for  ages,  defying  the  hand  of  time,  and  affording  to  the  enlightened 
traveller  an  object  of  such  singular  interest,  will,  it  is  hoped,  be  visited 
■mxh  the  severest  displeasure  of  the  Admiralty.  In  a  tour  throueh 
Cornwall  in  the  summer  of  1S31,  I  was  informed  by  a  cottager  wEo 
lived  near  the  spot,  that  an  attempt  was  made  by  a  party  of  stiunen 
some  years  before,  to  remove  it,  but  without  success.  Cornwall,  by 
this  wanton  outrage,  has  tost  one  of  its  nioet  interesting  monuments. 
I  remain,  dear  Sir,  yours  very  truly,  O.  W.  Hakvkt> 

II.  The  Rate  of  a  Chronometer  varies  luilh  the  Density  of  the  Mediunt 
in  tfhich  it  is  placed, 
Mr.  Harvey,  FRSE.  has  lately  discovered  that  the  density  of  the 
medium  in  which  a  chronometer  is  placed,  has  a  sensible  influence  on 
its  rate,  in  most  cases  producing  an  accderiUiem,  when  tke  density  is 
diminished,  or  a  retardation,  when  the  density  is  increased.  In  a  few 
time-beepers  he  has  found  the  reverse  to  take  place,  vii:.  a  decrease  o^ 
rale Jrom  diminished  deiisili/,  and  an  increase  Jrom  increased  density  ; 
but  the  former  appears  to  he  the  most  general  effect.  Mr.  Harvey 
has  proved  this  to  be  the  case,  by  an  extensive  course  of  experiments, 
and  in  which  he  has  subjected  many  chronometers  to  pressures,  from 
half  an  inch  of  quicksilver  to  T5  inches  ;  and  in  all  cases  has  found, 
that  if  a  time-keeper  ^fiiHeif  by  inoreoftng  the  deouty,  it  lost  by  tUmi- 
ni^hine  it,  and  vice  versd.  A  difference  of  density  denoted  by  An 
inch  S  quicksilver,  is  sufficient  to  produce  in  luany  chronometers  a 
visible  alteration  of  rate. 

The  following  are  a  few  of  Mr.  Harvey's  results  :— 
A  pocket  chronometer  which  possessed  a  steady  rate  of  +  !"■€ 
tinder  the  ordinary  circumstances  of  the  atmosphere,  had  its  rate  in- 
creased to  +  <j''-2,  when  the  density  of  the  air  was  diminished  to  t 
quantity  represented  by  20  inches  of  quicksilver:  and  on  afterwardft 
placing  it  in  air,  of  a  density  denoted  by  10  inches  of  quicksilver,  a  far- 
ther increase  of  its  rate  to  -t-  11'''0  took  place.  On  restoring  the  time- 
keeper to  tbe  ordinary  circumttances  of  tbe  atmosphere,  m  rate  re* 
turned  to  +  2"*1.  Citit>o|c'   - 
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In  another  let  «f  experiiocnu  with  ths  nune  chnnometer,  Mr.  H. 
placed  it  in  a  condenser,  under  an  Ktmoipherio  [ireuure  of  45  incbes, 
when  its  rate  changed  to  —  4"'4  ;  ani  on  increasing  the  density  of  the 
wi  to  a  quantitv  denoted  by  60  inches  of  mercury,  the  dally  variation 
faither  declined  to  -  8''-2. 

In  anotlicc  reniarlcable  experiment,  Mr.  Harvey  found,  that  when  tbie 
rate  a£  a  chronometer  was  +  SS'S.  under  a  receiver  havinf;  its  air 
exhausted  to  a  quantity  denoted  by  half  an  inch  of  mercury,  the  rate 
was  altered  to  —  I7"*2,  when  the  air  was  iocreaeed  to  a  density  cor- 
responding to  75  inches  of  quicksilver ;  the  rate  of  the  time-lieet>er, 
ondor  the  ordinary  circumitaoces  of  atmospheric  pressure,  being 
+  4"-7. 

Mr.  H.  has,  we  uoderstand,  drawn  from  it  several  important  cooclu- 
uons.  For  example,  that  a  chronometer  constructed  hi  London, 
nearly  iin  <the  levd  of  the  sea,  would  undergo  an  alteration  of  rate, 
from  difierenoe  of  atmosphere  alone,  if  tran^rarted  to  Genera,  to 
Madrid,  to  Mexico,  or  any  other  place,  situated  much  above  the  level 
f^  the  place  where  it  was  constructed. 

III.     ChfUenham  Heater. 
Mr.  Faraday  has  exanuned  the  water  from  the  Ordiard  well  at  the 
idiove  place.    A  pint  of  this  water  yielded : . 

Carbonate  of  lime  ..............  1*0          - 

Sulphate  of  lime 14-5 

'  -        magnesia IS* 

■  -    ■■    '     -  aoM , . .  ^ S"7 

Muriat«ofsoda 97*0 

129-2 
BecidM  idiich  the  water  contained  a  portion  of  carbonie  add;  and 
■  imall  (juantitv  of  povxide  of  mm  bad  seuled  at  the  bottom  of  the 
bottle.  '  By  oung  two  tests  suggested  by  Dr.  Wollesion,  this  watar 
was  fdso  found  to  oontain  small  portions  of  nittie  add  tad  potash. 

On  adding  aul^hnric  add  to  a  portion  of  this  water,  in  quantity 
abundantly  sufficient  to  decompose  all  the  salts  subject  to  its  action, 
and  boiling  the  acidulated  water  in  a  flask  with  a  leaf  of  gold  for  an 
hour,  the  gold  either  in  part  or  entirely  diaam>eared,  and  a  solution 
was  obtained  which,  when  tested  W  protomunate  of  tin,  gave  a  deep 
purple  tinL  Hence  the  presence  of  nitric  acid,  originally  in  the  water, 
was  inferred,  and  that  no  mistake  might  occur,  a  aolution  made  In 
pore  water  of  all  the  salts,  except  the  nitrate  found  in  the  water, 
iCas  boiled  with  some  of  the  same  sulphuric  acid,  and  totted  by  the 
Mme  muriate  of  tin ;  but  In  this  case  no  colour  wot  aSbrded,  nor  any 
gold  diis<dved. 

The  potash  was  ascertained  to  be  present  by  evaporating  a  quanti^ 
df  the  water  nntil  reduced  to  a  small  portion,  wtering  it,  and  then  addl- 
ing muriate  of  jriatiaa  in  urfutlon.  Three  pinis  of  the  water,  evapo- 
rated until  about  an  ounce  of  fluid  lemained,  gs*e  an  abundant  pre- 
dpliote  of  trij^e  salts  of  potosh  and  platica,  In  cases  where  small 
quantities  of  the  waters  were  tried.  It  was  necessary  to  let  the  liquid 
Stand  an  hour  or  two  after  applying  the  muriate  of  platina,  but  th^ 
triple  salt  always  ullimately  appeared.— ( Royal  Institution  JDumid> 
ml.  »viLp.  lT9.f--  ■  ■     . 
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IV.'  Delmating  SHwr  mid  Merrmy. 
I>r.  Liebig  hu  analyzed  both  these  compounds,  prepared  by  the 
welUknawn  process  of  causing  alcohol  to  act  upbn  the  nitrates  of  the 
respective  metals.  It  appears  from  the  experiments  detailed  that  the 
substance  combined  witli  the  metallic  bases  is  an  acid,  and  seperable 
from  them  by  means  of  the  alkalies  and  metals,  and  they  then  form 
the  deloDBling  compounds,  To  analyze  detonating  silver  and  mer- 
cury, 100  part*  of  each  «ere  mixed  with  400  parts  of  dllcined  magne- 
sia,' and  heated  in  a  retort,  the  products  received  were : 


Fnn 

'"SI"-      ."-'"tl" 

Silver 

Low   ...... 

..  il-O    Mercury .56-9 

..     2-6                   2-1 

1000  10013 

The  above  are  the  mean  of  four  experimeau ;  these  give  as  the  ul- 


tmntee 

Oxygen ■...   3223 

Hydrogen  ...,,,,,,,     S'22 

Azote , il-28 

Carbon    968 T-O* 

Silver  . : , . , ,   41-00    Mercury 56-90 

The  salts  formed  of  the  acid  of  these  detonating  compounds  have 
been  termed  Julminatei.  With  potash,  the  salt  formed  crystallizes  in 
long  brilliant  plates,  which  do  not  affect  turmeric  paper,  have  a  dis- 
kgreeable  metallic  taste,  and  detonate  when  heated  or  Btrnck. '  It 
consists  of  85-08  add,  and  H-92  base.  I1ie  fulminate  of  soda  crys- 
tallizes in  brown  brilliant  plates,  it  is  more  soluble  in  water  than  the 
fulminate  of  potash,  but  resembles  it  in  other  properties,  and  is  com- 
pdsed  of  88'66  acid,  and  11-34  of  soda.  Magnetia,  barytes,  strontia, 
^inc,  wid  copper,  all  combine  with  this  add  to  form  compounds.— 
(Add.  de  Chun.  xxiv.  294.) 

V.  Absorption  of  Air  by  Mercury, 
In  our  Bualyua  of  Sir  H.  Davy's  paper  "  On  the  Electrical  Pheno- 
mena ^chibited  in  vacuo,"  AnnaU,  N,  S.  in.  S79i  we  briefly  mentioned 
his  statement  respecting  the  absorption  of  air  by  mercury,  and  it« 
emission  when  the  mercury  is  heated  in  vacuo,  In  Mr.  Uatiiell'a  Me- 
teorqlc^cal  Enays,  p.  363,  we  find  a  different  view  of  the  subject; 
and  as  It  is  one  of  considerable  importance,  we  now  present  that  view 
to  our  readers, 

.  "  During  my  experiments  upon  the  fillioz  and  boiling  of  the  baro- 
meter tubes,  my  attention  was  particularly  directed  to  ^  assertion  of 
Sir  H.  Davy  (Pbil.  Trans.  1822,  p.  74),  that  '  there  is  great  reason  to 
believe  that  air  exists  in  iDercury,iD  the  same  invisible  state  as  in  water, 
that  b,  distributed  through  its  pores;'  and  to  the  dishearteningfact  (if 

S roved),  that  absorption  of  air  'may  explain  the  difference  of  the 
eights  of  the  mercury  in  difierent  barometers ;  and  Aeema  to  indicate 
the  propriety  of  re-boiling  the  merciiry  in  these  iutiuments,  fift«  « 
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certain  )ap>e  of  titne.'  It  is  witfa  much  diffidence  that  I  am  cbnpelled 
to  difier  ftoin  the  high  authority  of  the  President  upon  this  interesting 
point :  but  there  is  one  observalioa  which  I  made,  which,  1  thiu^ 
nearly  disproves  the  suppositioo.  All  fliuds,  trhich  are  known  to  ab- 
sorb air  into  their  pores,  invariably  emit  it  when  the  pressure  of  the 
atmosphere  is  removed:  but  upon  an  attentive  exaaunatioo  of  large 
bodies  of  mercury,  variously  heated  in  the  vacuum  of  an  air-pump,  I 
never  saw  a  babble  of  air  given  off  from  the  surface  of  the  metal.  Air 
will  rise  from  the  contact  of  the  mercury  with  the  glass  in  which  it  is 
contained,  in  exact  inverse  proportion  to  the  care  with  which  it  has  , 
been  filled,  but  it  never  rises  from  the  surfkce  of  the  mercury  alone. 


cury  and  sir;  and  I  believe  that  air  will  insinuate  itself  a  little  way 
between  the  glass  and  the  metal,  at  the  exposed  end  of  a  boiled  tube, 
but  that  this  cannot  Iiappen  if  the  end  be  plunged  in  mercury;  and^ 
consequently,  that  no  deterioration  of  barometers  is  to  be  apprebeodrr 
ed  from  this  cause.  Such  a  deterioration,  indeed,  if  it  had  exiate^ 
must,  long  ago,  have  been  detected  Irom  the  instruments  themselves ; 
for  although  the  register  of  the  Royal  Society  is  not  in  such  a  state  as 
to  enable  any  one  to  reason  upon  its  conclusions,  that  of  the  Uoyal 
Observatory  of  Paris,  and  some  others,  must  have  disclos^  the  fact." 

VI.  Connexion  of  Phosphorescence  viith  Electrkilt/. 
_  The  sulphate  of  quina  was  shown  by  M.  Callaud  d'Aunecy  some 
time  since  to  become  highly  phosphorescent  when  rubbed  at  a  tempe- 
rature of  212°.  MM.  Dumas  and  Pdletier  have  ascertained  that  it 
becomes  highly  negatively  electrical  when  rubbed  on  woollen  cloth, 
land  hence  were  I^  to  the  veriEcation  of  a  suspicion  they  had  lon^ 
entertained  that  phosphorescence  was  an  electrical  phenomenon. 
'About  two  or  three  ounces  nf  sulphate  of  quina  were  introduced  into 
a  glass  flasb,  and  heated  for  half  an  hour  in  a  water  bath  at  212*  F.j 
it  then  by  friction  gave  out  a  sufficiently  intense  light.  The  flask  was 
closed  by  a  cork,  through  which  passed  a  wire  pointed  at  the  inner 
extremity,  and  terminated  by  a  ball  at  the  externa!  end :  on  apprnach- 
ing  this  ball,  two  or  three  times  to  the  knob  of  a  voltaic  electrometer 
furnished  with  its  condenser,  having  taken  care  to  shake  the  flask 
before  each  contact,  the  leaves  became  so  electrical  as  to  diverge  aa 
much  as  the  instrument  would  admit  of,  the  electricity  being  con- 
stantly positive. 

The  sulphate  of  cincbonia,  which  is  pho^horcscent  like  the  sul- 
phate of  quina,  though  less  so,  also  became  electrical  in  the  sanU 
.manner.  Its  electricity,  though  of  the  same  kind,  was  not  ao  strtmg  as' 
that  of  the  preparation  of  quina.-'(Ann.  de  Chim.  xxiv.  171.) 

VII.  Preparation  nj  Oxide  of  Nickel.  By  M.  Berthier. 
Speiss,  or  impure  nickel,  is  to  be  reduced  to  fine  powder  and  roatted 
till  it  gives  off  no  further  vapours  of  arsenic,  the  neat  being  at  first 
inoderate  to  prevent  fusion,  and  then  increased.  Metallic  iron  in  the 
State.of  filingsor  nails  is  to  be  added  in  a  quantity  which  ought  pre- 
viously to  be  determined,  and  the  whole  dissolved  in  boiling  nitro-mur 
liatic  aeid,  so  much  nitric  acid  being  used  that  no  protoxide,  tiS 
iron  remain  in  the  solution ;  evaporate  to  cbyness  and  re-dissolve  ia 
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Orator,  when  ft  lat^e  qoanti^  of  araenlate  ot  iron  'Trill  be  left.  Add  to 
the  lolutiani  Bucce«ire  portion!  of  cnrtjonate  of  abda  until  a.  grceni^ 
precipitate  appeiin,  at  which  time  all  the  arsenic  and  n-on  will  b«  «' 
ptrated,  and  pntof  the  comer;  the  rect  of  the  copper  may  be 
iepumted  by  aulphuretted  hydrogen,  and  the  clear  aolution  thus  ob* 
tamed,  when  boiled  with  Hib-carlKinato  cf  soda,  yields  the  carfoiHiate 
of  nickel. 

Thiu  (riitaioed,  the  carbooate  of  nickel  containi  a  tittle  ct^lt ;  b» 
aewate  the  latter,  the  |>recipitate,  as  obtained  above  by  boiling  witb 
■ub-c^bonate  of  soda,  ii  to  be  well  washed  and  diffused  whilst  nuHst 
in  water,  and  a  cunent  of  dilorine  pasted  into  it  until  in  excess :  the 
exceas  of  chlorine  is  tobe  allowed  to  dissipate  and  the  tolHtion  filtered; 
it  now  coDtaina  not  the  smallest  trace  of  cobalt,  that  remaming  as  a 
hydratcd  peroxide,  with  a  certain  portion  of  nickel  in  the  same  state. 
If  in  Uie  mixed  carbonate  of  nickel  and  cobalt,  tlielatterii  in  excess; 
the  residue,  after  the  anion  of  the  chlorine,  is  pure  hydrate  of  cobalt^ 
aadthe  soludon  contains  the  luckel  with  a  small  quantity  of  cobalt.-^ 
<Ann.  de  Chim.  xxr.  95.)"^ 

VIII.  PruuMTt  B/iM. 
.  Mr.  Badnall,  of  Leek,  has  taken  oat  a  patent  for  improvements  la 
dyeing  with  Pnuinan  blue.  The  improvement  coneistB  In  preparing 
the  Prussian  blue,  by  mixing  it  in  fine  powder  with  strong  muriatic 
add,  and  stirring  it  until  the  whole  becomes  a  smooth  bomogeneoua 
mass  of  a  semi-gelatinous  consistence.  We  notice  it  here  merely  to 
remark  on  the  drcumstance  that  an  agent  in  which  Prussian  blue  is 
insoluble,  should  be  found  useful  in  enabling  it  to  combine  with  silk, 
cotton,  wool,  &c.  The  pure  ferro-pnissiate  of  iron  is  soluble  in  water, 
but  tlie  addition  of  a  small  portion  of  muriittic  acid  immediately 
precipitates  it ;  wash  away  the  acid  by  pure  water,  and  the  pigment 
Becomes  soldlile  again ;  re-acidify,  and  it  re-predpitates. — (lusdtuttoti 
Jourasl.) 


Article  XV. 
NEW  SCIENTIFIC  BOOKS. 


An  Appendix  to  Ct^t.  Parry's  Second  Voyage  of  Discovery,  con- 
tuning  the  Natural  History,  Ac.    4to. 

The  piivat«  Journal  of  Ci^t.  G,  F.  Lyon,  of  his  Majesty's  Ship 
Hecla,  during  the  recent  Voyage  of  Discovery,  under  Capt.  Parry, 
8vo. 

Narrative  of  the  Proceedings  of  the  Expedition  to  explore  the 
Northern  Coast  of  Africa,  in  1821,  1822.  By  Capt.  W.  F.  Beechey, 
RN.  Bnd  H.  W.  Beechey,  Esq.     4ta. 

Narrative  of  Four  Voyages  of  Survey  in  the  Inner  Trojucal  and 
Western  Coast  of  Australia,  between  the  Years  1817  and  Hi22.  By 
nUlip  Parker  King,  RN.  Commander  of  the  Expedition.    4tb. 
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.  NttntTveofftVayueof  bittoreryin  thdlnUTiorof  AftiM/fram 
the  Wntera  Coait  to  Uie  lUver  bfiger  in  181«,  1019, 1820,  and  iBfil. 
By  Brevet  Major  Oniy.     8»o- 

JoumalofaTouriB  Asia  Minor.    By  W.  HaitiiiLMdEC,'FRS.8ro. 

Lubon  IB  thfl  Years  182),  183S,  snd  1838.  By  Mkritmw  BaUlie, 
StoIe.  small  8vo.  * 

JUST    PUBLISHED. 

Bostock's  Elementary  Syitem  of  Pbyaiology.    Svo.    I5t. 
The  Zookigical  Jouroal,  No.  I.   lOs.    (To  tie  continued  Quartfijy.) 
The  History  of  Andent  and  Modern  Wines.  Witb  EaibelUsbaifnts 
from  the  Antique.    4to.    2/.  2«.   With  the  Vignettes  oa  India  pap«^ 

Selec^onfrom  Dc  Humboldt,  relating  to  the  Climate,  PioductioMi 
Mines,  &c.  of  Mexico.    By  John  Taylor,  Treaa.  Oaol.  Sqc  Sro.  li£f. 

IVarels  in  Brazil,  in  the  Years  1817,  1918,  1819,  and  1620,  under- 
taken by  the  Command  of  the  Kins  of  Bavaria.  By  Da.  J.  Voa  Spix^ 
and  C.  Von  Martins.    VoU.I.andIL    8vo.    ll.4t. 

Critical  Hesearches  in  Philology  and  Geogttpiiy,     6vo.     B$..- 

The  Perennial  Calendar  and  Conipanioa  to  the  Al^anao,  as  OtWi* 
nected  with  History,  Botany,  Natural  History,  Aatranootyi  &o.  Ac 
By  Thomas  Forster,  FLS.  &c.    8vo.    18*. 

Naval  Battles  from  1744  to  I8U,  criticidlr  reviewed  and  iiliutrtiodt 
Sijr  C,  Ekins,  Bear-Adm.  CB.  &c  4to..  with  79  Platn  and  nuBiennu 
piagrams.    Si.  Si. 


Article  XVI. 

NEW  PATENTS. 
J.  Arrowsmith,  Esq.  Air.street,  Piccadilly,  fbr  ah  improred  mode  of 
publicly  exhibiting  pictures  or  painted  scenery  of  every  description, 
knd  of  distributing  or  directing  the  day-light  upon  or  through  them  so 
as  to  produce  many  beautifiil  eflects  ot'li^t  and  shade,  which  he  denii- 
ininates  Diorama.— Feb.  10. 

'  R.  Lloyd,  Strand,  hatter,  and  J.  Rowbotham,  of  Great  Surrey- street, 
Blackfriar's-road,  Surrey,  hat-manufacturer,  for  their  having  invented 
and  brought  to  perfection  a  hat  upon  a  new  construction  which  will  be 
ofgreat  public  utility  .—Feb,  19. 

H.  Atlcock,  Summer  Hill  Terrace,  Birmingham,  gilt  toy  manu&c- 
turer,for  his  improvement  io  making  wustbands. — Feb,  19. 

W,  Chorch,  Esq.  Birmingham,  Warwickshire,  for  certain  improve- 
ments in  machinery  for  printing. — Feb.  19. 

A.  Applegath,  Duke-street,  Stamford- street,  Blackfriars,  Surrey* 
printer,  for  certain  improvementE  in  machines  for  printing. — Feb.  19, 
Rev.  M.  Isaacs,  Hounsditch,  for  certain  improvements  in  the  con- 
struction of  machinery,  which,  when  kept  in  motion  by  any  suitable 
power  or  weight,  is  applicable  to  obviate  concussion  by  means  of  pre- 
venting counteraction,  and  by  which  the  fViction  is  converted  into  an 
tisefiil  power  for  propelling  carriages  on  land,  vessels  on  water,  and 
giving  moUoo  to  other  machiaery.^ — Feb.  19. 

D„l,:.cbyG00Qlc 


398  New  Putetdk.  [Mat, 

'  J.  Yallatite,  Esqi  Brightoni  for  hii  method  of  conuniiDicBtui^goodi 
or  intelligence  ttom  one  place  to  another  with  greater  expedition  than 
by  meantof  iteam-carriageB,  orother  vessdi. — Feb.  19. 

A.  H.  Cbaitoben,  Ek].  New  Bond-itreet,  Middletex,  for  hia  invrait- 
«d  improvemaits  in  prepanng  and  paving  bone  and  carriage  waya.— 
Frf>.28.  •  • 

R.  Evana,  Bread-etreet,  Cheapeide,  whaleaale  coffee-dealer,  for  his 
procesi  of  roaatins  c<^ee  and  other  veftetable  aubatances,  vith  improve- 
menta  in  the  macnineiy  employed. — Feb.  88. 

J.  Gunby,  New  Kent-road,  Surry,  aword  and  gun  manufactiirer,  for 
a  proceaa  by  which  a  certain  material  ia  prepared,  and  rendered  a  siiit- 
alHe  subatitute  for  leather.— Feb.  28. 

J.  Chmtie,  Mark-l&ne,  merchant,  and  T.  Harper,  Tamworth,  Staf- 
ford, naerchutt,  for  their  improved  method  of  combining  and  applying 
certain  kinds  of  fuel. — Feb-  28. 

W.  Yetts,  Great  Yarmouth,  merchant  and  ship-owner,  for  his 
invented  certain  apparatus  to  be  applied  to  a  windlass. — Feb.  28. 

J.  W.  Richards,  Caroline-street,  Birmingham,  metallic  hot-house 
ioaker*  ftr  his  improved  metallic  frame  and  lap,  applicable  to  all  hot- 
house*,  green-bouses,  horticultural  Iratnes  and  glasses,  sky  lights,  and 
Odtef  inclined  lights  and  glaaaea, — Feb.  28. 

W.  Greaves,  Sheffield,  merchant,  for  certain  improvements  to  har- 
ness, principally  applicable  to  carriages  drawn  b^  one  horse. ^-Feb.  28, 

W.  Jamea,  Wettminster,  land  agent  and  engineer,  for  certain  im- 

frovements  in  the  construction  of  rail  and  tram  roads  or  waja^^ 
eb.28. 

M.  de  Jough,  Warrington,  in  the  County  Palatine  of  Lancaster, 
cotton-spinner,  for  his  mode  of  constructing  and  placing  a  coke  oven 
under  or  contiguous  to  steam  or  other  boilers,  so  as  to  make  the  heat 
arising  from  making  coal  or  other  intense  combustion  in  the  said  oven 
subservient  to  the  use  of  the  boiler,  instead  of  fuel. — Feb.  28. 

C.  Basenell  FleelHood,  Gent.  Parliament-street,  Dublin,  for  his 
invented  uquice  and  composition  for  making  leatlier  and  other  articles 
waterproof.— Feb.  28. 

J.  Spiller,  Chelsea,  Middlesex,  engineer,  for  improvements  in  the 
machinery  to  be  employed  in  the  working  of  puaqts. — March  6. 

J.  Heathcoat,  Tiverton,  Devon,  iace  manufacturer,  for  a  new  method 
of  manufacturingcertain  parts  of  machines  used  in  the  manufacture  of 
lace  commiHiJy  called  bobbin  net.— March  9. 

J.  Heathcoat,  Tiverton,  Devon,  lace-manulacturer,  for  his  improved 
economical  method  of  combining  machinery  used  in  the  manufacture 
of  lace  in  weaving  and  in  spinning  worked  by  power, — March  9. 

W.  D.  Mosley,  Radford,  Nottingham,  lace-manulacturer,  for  im- 
provements in  the  making  and  workmg  of  machines  used  in  the  manu- 
^cture  of  lace  commbniy  called  bobbin  net — March  10. 

W.  Morley,  Nottingham,  lace- manufacturer,  for  various  improve- 
ments in  machinery  now  in  use  for  the  making  lace  or  net  commonly 
knO#n  by  the  name  of  bobbin  net. — March  15. 

R.  Kirk,  Osborne- pi  ace,  Whitechapel,  dyer,  for  his  new  method  of 
manufacturing  a  certain  vegetable  substance,  growing  beyond  Mh-  ■?••> 
as  a  dye  or  red  colouring  matter  for  the  use  of  dyers  called  safflMre^, 
so  afi  more  efiectiially  to  preserve  its  colpuiing  principle.— Mardi  20. 
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METEOROLOGICAL    TABLE. 
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llUri  MoKth.—l.  tine  monungi  tftenuMn  doodf :  eremiig  niojp.  9.  Una. 
9.  Stmny,  with  mow,  alceC,  mud  lam,  at  mterr^  {  and  aama  h^l.  4.  Fine, 
6.  ShowBTi.  6.  Qoaij.  T.  Baioy.  8,  Hamlng  niaj,  wAh  bobtctDw  wiod: 
doaif.  9.  FiM.  iO.  Cknij  mi  Aowtrj.  U.  Rainj,  12.  Stomij  t  ihoinn  of 
bttEL  nin,  iod  dtN^  dttring  tba  oAttnuuu  - 13*  nail  ihasoi :  ibit;  dttriiw  wind>- 
14.  Ooadj)  windf.  15.  Oaaij.  IS—W.  Fiae.  SI.  Aainj'.  £8.  B^  Md 
■Uit,  23.  A'couidcnUg  fill  of  Miow  IhU  oiatning,  in  ray  large  flakew  llwdaf  ww 
aftmwdi  fine.  M.  Orcnarti  blea^  8S.  Vine:  cdd.  S8.  Fair :  bhdc 
ST.  Shamn.  28.  Bhoven  ^  anow  tnd  h^  with  occauoniJ  ^canu  ot  ■nmliiac. 
29.  FIdc    90.  fins :  bleak :  enow  and  bwl  thowett.    31.  Tine:  blaafc:  a  little  mow. 


.  RESULTa. 
ITuiAi    N,S;  B,  1;  8,  1{  SW,5t  W,4t  NW,«i  N5,5;  Var.  I. 
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Remarks  on  Solar  lAshl  and  Heat.    By  Baden  Powell,  MA.  of 
Oriel  College,  Oxford. 

iCenHimeAfiim  p.  328.) 

(18.)  Itr  attempting  an  inquiiy  into  the  constitatioB  of  the 
8<W  rays  m  reference  to  their  heatisg  power,  I  made  the  Bim[4e 
eKpeiinent  described  in  my  former  commonication,  lutder  an 
impressioa  that  every  step  in  snch  an  inqniry  ought  to  be  taken 
wiUL  the  jitmsst  caution ;  and  that  no  position  howeT«r  plx>babla 
OQ^t  to  be  assumed  till  sufficiently  examined  by  experiment. 
Those  experiments  appear  to  me  to  prove  that  in  the  solar  rays 
no  free  uncombiDed  radiant  heat  exists,  at  least  in  any  quantity 
sufficient  to  produce  a  rise  of  a  quarter  of  a  centigrade  degree, 
on  a  thermometer  coated  with  a  wash  of  chalk.  The  same 
point,  however,  may  be  put  to  a  more  accurate  and  delicate  test 
by  means  of  Leslie  s  difterential  thermometer — an  effect  corre- 
sponding to  thfttwentieth  part  of  a  centigrade  degree  may  be 
mus  rendered  sensible. — (See  Leslie  on  Heat,  p.  11  and  420,  and 
Treatise  on  Instruments,  p.  10.) 

Being  particularly  desirous  of  ascertaining  whether  it  were 
possible  to  detect  the  smallest  appreciable  degree  of  simple 
radiant  heat  in  the  natural  state  of  the  solar  rays,  I  continued 
the  examination  of  the  point  by  the  ft^owing  apfdication  of  the 
differential  thermometer.  The  instrumeDt  employed  waa  of  the 
"  stationary"  kind,  the  sentient  ball  was  blowti  of  black  glass, 
and  the  halFes  of  degrees  could  be  very  reiuUiy  obs^ ri^ed  on  ibi 
scale. 
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The  surfaced  ofbotli  balls  being  alike  vitreous,  they  would  be 
equally  affected  by  an^  simple  heat.  If,  therefore,  a  ^aas  screen 
were  BO  placed  as  to  intercept  the  heat  comicg  to  one,  but  not 
that  impinging  on  the  other,  the  difference  exhibited  between  this 
and  the  ordinary  state  of  the  inBtrument  would  make  a  very 
mioute  quantity  of  simple  heat  conspicuous.  If  any  heat  were 
thus  intercepted  on  the  interposition  of  the  g|_^ss,  the  liquor 
would  obviously  rise  towards  the  plain  bulb.  This  it  might  do 
from  the  cooling  effect  of  the  glass  ;  but  if  we  observe  first  with 
the  glass  (it  having  remained  sometime  witli  the  instrument),  the 
effect  would  be  perceived  without  this  ambiguity  on  removing  it. 
Another  photometer  of  the  "  portable  "  kind  had  the  upper 
bulb  coated  with  Indian  ink,  and  the  lower  washed  with  chalk. 
With  this  similar  experiments  were  repeated.  I  give  the  follow- 
ing out  of  many  which  were  all  similar  in  their  results. 

(19.)  Large  photometer.  Bulbs,  black  and  plain  glass. 
Graduation^rom  the  black  bulb. 

Oluioyet 
Both  expoied.  pUin  bulb  two  inchts 

dutancc 

9-30  a.m.  69°..-.;.; 70° 

60 60 

68 68 

2  p.m.  87 87-6 

88 88 

Advanta^  was  taken  of  moments  when  the  indication  of  the 
instrument  appeared  tolerably  stationary,  which  but  rarely  hap- 
pens when  it  is  used  without  its  glass  case.  It  here  appears 
that  this  instrument  could  not  detect  any  sensible  degree  of  heat 
intercepted. 

(20.)  Small  photometer.  Upper  bulb,  indian  ink.  Lower 
bulb,  washed  over  with  chalk.  Graduation yVoRi  the  upper  bulb. 

Glaas  over  lower  bulb, 
helf  inch  distance.  Bathbullis  exposed. 

(l.)]2°  15° 

l?"  14"  18"  10" 

11°  14°  ir 13" 

20"       23°  20* 

(2.)  20°  22°  23°  24° 

21°  22°  21" 22°  23° 

23"  18° 18°  19" 

Here  the  fluctuations  were  more  considerable  than  before  ; 
but  on  comparing  all  the  results,  it  is  obvious  that  the  tendency 
is  to  an  increase  rather  than  a  decrease  when  the  glass  was' 
removed.  This  was  probably  owing  to  the  glass  acting  in  some' 
measure  as  interceptive  of  tbe  heat  radiatingyrom  the  whitened 
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bolb,  and  thus  altering  the  state  of  equilibrium  in  &TOur  of  the 
abBorplioQ  of  heat  on  its  surface  from  tne  light. 

These  oxperimetits  tend  to  confirm  the  conclusion  meintaiaed 
in  my  former  paper,  and  to  extend  the  limits  within  which  it' 
holds  good.  1  do  not  attribute  ^ny  other  importaace  to  it  thaa 
as  coHtnbutiog  to  lay  a  foundation  of  distincltiess  of  ideas  upon, 
which  to  proceed  in  the  further  examination  of  the  subject,  and 
in  comparing  the  radiant  heating  effect  emitted  from  the  sun 
with  thatfrom  incandescent  and  burning  bodies. 

(21.)  In  reference  to  the  validity  of  this  opinion,  however,  we 
may  raake  this  further  observatjon.  Those  rays  of  the  sun 
which  come  within  the  reach  of  our  examination  nave  been  here 
shown  to  be  entirely  composed  of  one  species  characterised  by 
the  definition  before  laid  down.  It  must,  however,  be  admitted, 
as  by  no  means  improbable,  that  the  sun  may  originally  give  out 
a  separate  radiation  of  heat,  distinguished  by  other  properties, 
and  of  the  same  kind  as  the  radiant  heat  from  hot  bodies.  Xone 
of  this  kind  reac/ies  us,  but  we  must  consider  the  very  different 
degree  in  which  any  medium,  as  air,  absorbs  or  intercepts  the 
passage  of  those  two  sorta  of  radiant  matter.  The  heat  from  a 
not  body  will  not  be  perceptible  at  a  short  distance,  while  its 
ii^ht  -will  traverse  an  amazing  extent  of  lengUi  ;  and  thus  at 
different  distances  the  ratio  between  the  two  will  be  very  differ- 
ent. Some  degree  of  simple  heal,  therefore,  may  actually  be 
initially  radiated  by  the  sun,  and  be  lost  before  it  reaches  us. 
We  have  no  reason  to  believe  that  there  is  any  medium  between 
the  different  parts  of  the  solar  system  capable  of  absorbing  heat. 
The  highest  regions  of  our  atmosphere  into  which  observation 
has  penetrated  are  uniformly  the  coldest;  but  they  are  known  to 
have  a  greater  capacity  for  heat.  Thus  though  it  is  possible 
that  some  heat  may  reach  to  that  distance  and  be  aosorbed 
without  becoming  sensible  to  us,  its. quantity  must  be  very 
small:  if,  therefore,  we  suppose  any  simple  heat  to  be  initially 
radiated  from  the  sun,  it  must  be  all  or  nearly  all  absorbed  l^ 
some  parts  or  appendages  of  that  luminary  exterior  to  the  part 
where  it  is  generated. 

(22.)  From  considering  the  heating  power  which  so  insepara- 
bly accompanies  the  rays  of  light,  which  is  always  developed 
wherever  they  impinge  on  a  surface  which,  from  its  colour, 
absorbs  the  rays,  and  which  continues  to  act  with  very  little 
diminution  of  intensity  when  the  rays  pass  through  transparent 
media  of  considerable  thickness,  we  are  led  to  observe  some 
remarkable  instances  in  which  such  effects  are  produced.  Such 
aninstance  is  afforded  in  the  case  of  the  eye,  ana  the  phenomena 
of  vision. 

What  may  be  the  ioimediate  cause  of  vision,  and  what  effects 

light  may  be  capable  of  producing  on  the  retina  and  optic  nerve, 

we  are  altogether  ignorant;  but  we  may  with  tolerable  certainty 

infer  from  well  known  facts  and  uoiyersal  Uws,  that  (among 

2  D  2  '^' 
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odier  efecU)  light  tmnt  prodaoe  m  Mealmg  eflect  on  ttie  blaek 

surface  of  the  retina. 

Erety  different  shade  of  ra/twrand  svery  different  intauity  of 
light  tranatnitted  front  objcctt,  producn  a  difftntU  degree  of 
heat  OD  a  black  aurftoe.  It,  ther^ie,  follows,  that  whra 
ohjects  are  painted  on  the  retina,  the  revs  comine  from  diffenot 
parts  of  tbem  commanioate  different  degieea  of  heat  by  the 
absorption  of  ib  Uack  coat,  according  to  their  different  coloiu-, 
brilliancy,  &c  And  since  ail  our  distinction  of  objects  by  th« 
eye  depends  on  their  colour  and  reflecting  power— on  the  differ- 
ently coloured  rays,  and  the  total  intensity  of  rays  wfaicfa  they 
reflect,  it  is  at  least  oertoin  diot  the  perception  of  objects,  and 
their  different  ports,  must  be  accompanied  by  corresponding  pa- 
ceptions  ef  a  aiffereattQ  ef  iealing  effect,  whatever  other  distmc- 
tiYC  trnpreBsiona  the  di^nnt  mys  may  be  capable  of  producii^ 
on  the  sentient  sobetance.  I  am  &r  from  meaning  to  assert  tfaer 
opinion  that  this  is  the  immediate  cause  of  nsion.  lliese  obser- 
vations are  merely  proposed  as  affording  a  curions  topic  of  phy- 
siologicid  inqniry. 

The  heating  effect  of  light  is  prodvced  at  the  moment  of 
^wot^ion^  and  is  probably'of  a  diaerent  nature  from  tiie  com- 
munication of  heaA  either  by  oootact  or  by  radiation.  If,  there- 
fore, a  Qon-himiooUB  body  could  radiate  different  degrees  of  beat 
from  its  different  parts  so  as  to  impinge  on  the  retina,  it  would 
not  produce  the  phenomenon  of  vision;  but  tiiisstatectf  ciicum« 
stances  cannot  take  place,  unce  tti«  timospairat  ports  of  the  eye 
are  nut  permeable  to  simple  tmdiant  heat;  and  if  they  became 
heated  themselree,  there  would  not  be  any  distinction  oidifferemt 
degrees  of  heat  commuaicated  to  different  parts  of  the  retina. 
The  0]rtic  nerve  ia  the  only  one  in  the  body  expanded  with  an 
absOTbing  eurfkce  so  as  to  be  exposed  to  the  external  iafluence 
oF  radiant  heating  agents. 

(23.)  The  consideration  of  the  Keatii^  effects  of  light  to  the 
phenomena  of  viwon  must  be  attended  to  ia  the  atten^  to 
compare  the  illuminating  with  the  heating  power  of  lig^t. 

From  the  experiments  of  Sir  W.  Herscnel,  it  i^peais  that  the 
greatest  iltttmiruUivg  e&ct  belongs  to  the  yeUowish-grcen  rays. 
According  to  his  theory,  tbe  radiant  heat  ia  separate  firom  uie 
light,  ana  is  fonned  of  particles  having  less  momentum,  those 
of  the  green  rays  haviogsuchamomentam  as  is  bttt  mited  to  the 
eye  for  Uie  purposes  of  vision,  either  too  little  or  too  great  a 
momentum  (as  in  the  violet  and  red  rays)  being  eqiuiUy  ill 
adapted  for  prodiic4nz  a  vivid  impression  on  the  ai^t. 

Independently  of  all  hypothesis,  the  above  r«narlu  are  of  » 
nature  deserving  great  attention  in  the  consideration  of  these 
pfaenomena.  ifie  illominating  potrec  of  lig^  most  be  referred 
not  merely  to  Uiy  inherent  properties  of  the  rays,  but  to  the 
nature  of  oflr  M^gans.  Hence,  acoording  to  an  obs«n^aiiJMSt 
node,  it  lAnst  be  infcned  Uiat  ettber  too  Uttk  or  ton  ^vat  on 
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tdMoption  of  £j:A/v  md  eoiMeqo<atA«f&|gt8ect,ioatha  yigj* 
mentam  nigram,  is  «<}i»ll^  imfiiToanblil  to  diatiada^  of  nsitHi, . 
and  the  nuoa  of  thu  dutinsticD  im^  dapcaid  enbi<flT  oa  tb* 
pecnliarities  of  the  optic  nerve  in  regard  to  ite  tasMptibilftj  to 

(34.)  In  the  ezperiotent  aUuded  tn  by  Newton  (Optica  boofc  I  ^ 
part  3,  prop.  8),  near  the  jninn,  white  %ht  occupies  tJie  cotiri 
part  of  the  spectnuD,  which  at  gmattr  <urtanQfla<baf>MMr«,«B<l 
ydlow  and  ^reen  r^  fill  the  Aaaoe.  Aooco^i^.to  U»  opl^' 
nation  of  thupbenomenoa,itfollowB'thattheiUaattnatingefiMt 
of  the  diiferent  ports  of  the  speetiuia  taoet  vary  in  their  propOi» 
tiona  at  different  diatances  fron  the pntm.  ') :      ..    . 

(25.)  The  experiments  of  Sir  W.  Befad&elfPUl.'iyaiM.  1000) 
on  the  rriative  powera  of  diflerent  aubstaneiB  for  uiUMteptiDg 
li{^t  and  heat,  may  be  brought  forward  by  soitae  as  a  ptoof  <n 
the  separMe  ezirtenoe  of  two  such  aeenta  ui  the.  s<dBr  rays ;  bnt 
those  expsriroenta,  aa  it  will  be  endai^  on  a  moite  attanttvo: 
exuaination,  <k>  not  bearat  idl  upon  this  point. 

The  powers  of  different  sorts  of  giaaa,  &c.  tQ  ihterteptthe. 
aoi'e  l^kt,  w0re  nieamnred  by  a  campariaaa'  of  the  diatanoes  at 
which  eqmil  iUnniottting  effects  were  iwodneed  whan  an  d]jeet 
was  fiewed  liirough  the  snbstance  under  trial,  and  by  direct 
viaioQ;  Their  powers  of  intercepting  hiat  were  dsternuned  ;by 
the' comparative  eifeouofthe  foil  solar  rays  on  a  naked 'themio-; 
meter. 

The  surface  of  the  biilb  of  a  thermometer,  even  when  not 
coated  with  any  pigment,  will  still  absorb  a  considerable  portion 
of  the  rays  ot  light  impinsing  on  it,  and  will  cousequently  be 
affected  by  the  inseparabTe  Beating^  power  developed  by  the 
absorption  of  those  rays ;  and  the  effect  will  be  differeiU  accord- 
ing to  the  colour  of  those  Inminous  rays  which  the  glass  trans- 
mits. Ifow  the  relations  of  the  co/ourof  the  rays  ta  heating,  and 
to  illumtiating  effect,  are  by  the  experiments  of  the  same  author 
proved  to  be  extremely  different ;  so  that  ^e  difference  which 
appears  to  exist  iothe.power  which  the  sajoe  substance  has  to 
transmit  light  and  heat  is  by  no  means  a  sufficient  ground  for 
concluding  the  separate  existence  of  two  sets  of  rays.        ' 

(26.)  The  consideration  of  the  different  laws  followed  by  the 
illuminating  and  heating  powers  of  th6  diffbrently  coloured  rays; 
might  lead  us  to  doubt  the  close  conn^xiotx  between  intensity  of 
l^t  and  oT heating  effect  Indeed  this  consideration  'must  be' 
attended  to  in  the  attempt  to  compare  by  means  of  their  heating 
effect  on  Leslie's  photometer,  h^ht  from  different  sources.  In 
these  cases  there  is  often  a  considerable  difference  in  the  preva- 
lent colour  of  the  rays,  and,  therefore,  from  this  source  alone, 
some  difference  in  their  heating  power  is  to  be  expected. 

In  relation  to  the  different  intensities  of  light  trom  the  same 
source,  experiment  seems  to  have  shown  that  the  closest  propor- 
tion is  observed.    Prof.  Leslie  has  compared  the  iodicatioDS  of 
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)hi  photometer  with  the  meamrements '  obtained  by  Bauguer 
fiom  a  compuiton  of  iHominating  efiecU,  aDd  concaves  the , 
result  complrtdy  &TQnrable  to. the  Eicoiiracy  of  his  ioatniineiit. . 
(Bee  LeBVe  on  H«^  Chap.  20.) 

With  respect  to  the  theory  deduced  from  these  and  kindred 
phenomena  by  that  diitinguifthed  philosopher,  it  cai^ot  but 
cQteite  admiration  for  its  simplicity,  and  the  readioesa  with  which 
it  explains  the  t^enomena ;  bat  it  surely  cannot  be  considered 
aa  proved,  that  because  light  has  the  power  of  exiting  or  com- 
munioatiag  fant  :in  those  liodies  on  which  it  impinges,  that  the 
light  is,  therefoce,  tramformtd  into  heat ;  and  after  ail,  the  mode 
in  which  this  transformatioi)  is  efiected  in  the  "  igneons' fluid"; 
still  remuns  to  be  accounted  for. 

Towu:dB  ascertaiiHttg  the  nature  of  the  heating  power  thus 
excited  in' the  solar  rays^  one  important  step  seems  to  me  to  be. 
ihrolred  in  the  question  whether  the  heating  power  does  always, 
and  especitdlyat  high  inttinsities,  increase  precisely  in  propor- 
tion to  the  intensity  of  light,  or  number  of  mys  impinging  upon, 
or  Absorbed  by,  a  gLKeo  snr&iM . 
'  The  want  of  a  plwtometer  on  the  principle  of  illutaiiAtioa, 
and  that  eiwential  di£S(nd^,  the  want  of  a  standard  for  compa-' 
rison,  are  great  obstacles  in  the  prosecution  of  such  an  inquiry. 
i  have,  however,  attempted  it  by  adopting  other  means  in  which 
tiiese  difficukies  seem  to  me  to  be  got  rid  of.  As,  however,  the 
detail  of  these  experiments  will  occupy  some  space,  I. must. 
reserve  them  for  a  ntore  oppbrtnnity. 


Aeticle  II. 

AstroHomical  Observatiom,  1824. 
By  Col.  Beaufoy,  FRS. 

Bmhey  Heath,  near  Staianore. 

LMi(ud»fil»  ST44*3"Nordi.    Longittide  Wm  in  dme  I' 80-93", 

April  U.    ImnMnku   of  Jnjitet'a  lUri  <   6*   IS*  SO"   Hean  Time  at  BoAtf. 

ntdlite }9    SO  SI     Mean  Time  M  OmDwid). 

April  30.*  Emetuon    of    Jnpter'i     first  (  10    85  00    Mean  Time  at  Biuhe;. 

satdliie. jlO    20  SI     Mean  Time  at  Graemridi.' 
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Article  III. 
Remarhs  upon  Dr.  Berget't  Reply.    By  Prof.  Henslow. 

(To  the  Editor  of.the  Anmh  of  Phiiosophy.) 

SIR,  Cambridge,  May  9, 1824. 

I  FELT  somewhat  surprisefl  yesterday  in  perusing  an  angry 
article  in  your  number  of  the  Amials  of  Philosuphy  just  pub- 
lished (for  May),  entiUed,  "  Reply  to  Mr.  Henslow's  Observa- 
tions on  Dr.  Berger's  Account  or  the  Isle  of  Man." 

The  examination  which  I  made  (in  1819)  of  the  geological 
features  of  that  island,  was  undertaken  with  a  view  or  deriving 
instruction,  rather  than  with  any  intention  of  giving  it;  aa  the 
study  of  geology  was  then  almost  new  to  me.  I,  therefore,  pro- 
cured Dr.  Berger's  paper;  and  here  acknowledge  myself  indebted 
to  it  for  almost  the  first  rudiments  of  a  science,  which  has  since 
afforded  me  so  much  gratification.  As  I  had  observed  a  few 
omissions  in  that  gentleman's  description,  as  well  as  some  errors 
with  respect  to  the  extent  of  certain  formations  laid  down  in  his 
map,  I  presented  my  account  to  the  Geological  Society  (together 
wiui  a  collection  of  specimens  to  which  my  remarks  might  be 
referred),  by  way  of  supplement  to  Dr.  B.'s  paper.  From  the 
"  Reply,"  it  should  seem  that  I  had  been  misinformed,  in  suppos- 
ing his  account  was  not  to  be  viewed  as  so  perfect  a  perform- 
ance as  he  now  professes  to  have  considered  it  himself.  Itwas 
under  this  impression  that  I  troubled  the  Society  with  my 
remarks.  1  might,  perhaps,  have  written  to  Dr.  Berger  (as  he 
is  pleased  to  suggest)  had  I  been  acquainted  with  his  address ; 
but  I  verily  believed  him  to  be  no  longer  in  existence. 

So  far  as  I  can  collect  from  Dr.  B.  s  "  Reply,"  bis  observa- 
tions, accusations,  and  concessions,  may  be  reduced  to  the 
eleven  following  heads.  Upon  the  fourtn,  fifth,  eighth,  and 
tenth  of  these,  I  shall  offer  a  few  remarks  ;  the  others  appear 
unworthy  of  any  comment.  The  chaises,  then,  here  brought 
against  me,  I  consider  to  be, 

1.  The  correction  of  an  error  in  the  geographical  position 
assigned  to  the  mountains  of  the  south  part  ofthe  island. 

2.  The  mention  of  a  granitic  district  unnoticed  by  Dr.  Berger. 

3.  The  extension  of  the  limits  assigned  to  a  small  patch  of 
granite  noticed  in  bis  paper. 

4.  The  miion  of  the  slates  under  one  common  formation, 
instead  of  retaining  them  under  the  boundaries  assigned  by  Dr. 
Berger  to  clayslate  and  greywacke. 

To  this  I  may  observe,  that  the  distinctions  of  mineral  cha- 
racter, to  which  he  refers,  have  long  since  been  regarded  (in  this 
countiy  at  least)  as  an  insufficient  guide  to  a  difference  of  epoch 
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in  the  fonnations  of  clayslate,  and  ike  infinite  varieties  of  grey- 
wacke.  Unless,  therefore,  a  distinction  can  be  established 
from  geological  position^  then  can  b«,no  reason  for  separating 
tiiem.  It  is  possible  such  a  distinction  may  exist  in  the  Isle  of 
Man,  md  i  km  eren  dispowd  to  tJunlt  It  dM^,  tfaoB^  the  Umita 
assigned  by  Dr.  Better  appeared  to  me  bo  rery  unsatisfactory 
^at  I  pref^rtd  desigaating  the  whole  on  the  mkp  by  an  uni^ 
form  colour.  The  propriety  of  this  method  has  been  confirmed 
by  the  learned  and  experienced  geologist  Dr.  MaccuUoch,  who 
has  adopted  precisely  the  same  plan,  in  his  account  of  this 
island,  in  the  second  volume  of  his  History  of  the  Western  Iska 
(^Scotland,  pablished  after  my  ^aper  was  transmitted  to  the 
Society,  but  before  it  had  been  printed. 

Shoold  Dr.  Berger  wish  for  further  proof  that  he  ought  not  to 
consider  himself  infallible  on  points  of  geology,  I  beg  leave  to 
refer  him  to  Prof.  Sedewiok's  paper  on  the  Geology  of  Corn- 
wall, ptibliBhed  in  the  T mnsactions  of  the  Cambridge  Philoso* 
phical  Society.* 

5.  ladistinetnen  with  regard  to  my  "  quarlzose  districts."     ' 

To  tJiii  I  am  desirous  of  pleading  guilty.  I  now  feel  but  little 
doubt  that  ^ese  districts  are  merely  subordinate  to  the  clay 
slates.  Want  of  experience,  at  the  time  I  examined  them,  lea 
me  to  suppose  (from  the  marked  difference  of  external  character) 
that  they  might  belong  to  aseparate  formation. 

C.  The  correetioit  of  the  line  of  booodary  assigned  by  Dr.  B, 
to  the  mountain  limestone,  or  I  sboold  rather  say  boandarieM,  for 
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mc  lo  the  ptfmAs  (bmuitliMi ;  irtiUi,  xcn&ig  to  that  audior,  axunds,  ■fcooat 
vuboatinlem^tiMiicnbBlliwlciiif  tbccaotnldiain.  Topmwt  anj  taMgiti^,  he 
SM  itBo»*  gttjwaAe,  &e.  and  he  then  Hviia  (he  famutuD  into  coniman  gieyincke 
Mid  grepnt^  ibte.  He  ■ftemrdi  add*,  tlut  io  Comwall,  common  grey Mde  ii 
■hr^  ftTnnd  liigbei  thwn  grt^waeke  Out,  kc—Oat  it  nati  immcaialdjBiwn  the 
■I  an  III  llial  it  m  inatb  lew  rich  in  oia  than  enpiicke  date,  iu.  Ue  thm  Mtia — 
OM  the  jptjwttlU  ilatc  becunca  more  peTfecd;  idiutate  ai  it  ia  farther  lemOTEd  fnan 
the  gmule— diat  its  bace  t>  fine,  imanfi,  and  neail;  hoaiageneaut — that  it  Bumetime* 
poaaeiaa  the  hiitra  ef  satin— that  it  ti  to  diii  wccnd  Taiiet;  exdiuivdj  that  the  Comiab 
mioera  gin  the  name  of  killaa,  &c 

"We  cannot  help  conritolng  the  whole  irfllui  account  at  ii»«icjiMfa,  and  in  a  peat 
maaiuie  UiappRcMe,  Nd  one  tenn  ia  auSdent  to  ctwneteiize  the  variona  betb  of 
thia  fbnOation,  fte.  If  we  auuBM  widi  Di.  Beigcr,  Alt  cdanman  yey— ele  tut* 
iCUMdiatd;  on  dwpnaiu)  atOIUIfaal  tnu  diat  it  ia  alirqn  bund Mgbat  dian  the 
n^va^date,  Ac.  Agaio,  if  tbeooiiuiua  gnTwaeke  be  touch  leu  rich  in  oteathan 
ine  gcejTadte  aUte,  then  the  put  of  the  JdUaa  vhicb  »■(■  imniediately  on  the  oianite 
tnnat  be  much  lev  metallifeiouR  than  aome  other  parta  of  the  ftnaalica,  and  mora 
MaoMe  ham  die  Aindameotal  TOck.  Aa  a  gencnl  obanratiao,  ve  bdieva  thia  to  be 
timlnit,kc  But  tlui  ianotalli  ve  will  leotun  to  aawtt  that  the  nek  in  iounetUata 
Et  with  the  gnwite  (at  leait  in  ereij  inatancc  in  which  we  baye  ouraelvea  ei      '     ' 
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there  are  two  distiiict  localitieB  for  this  fonnatioa  Id  myaccoont, 
though  Dr.  Bei^er  has  united. them  va  one  continuous  tract  on 
his  map. 

7.  Tne  limitation  of  the  old  red  saudstOM  to  its  true  extension, 
the  western  shore  ofXaugness  Point,  instead  oT  extending  it  (as 
Dr.  B.  had  dooe)  over  the  whole  of  that  iathnuA, 

8.  The  having  mistaken  Mm,  in  staUng  the  whole  aptiot 
between  Scailet  and  Poolrash  to  be  occupied  by  abedof  amyg- 
daloidal  trap. 

My  mistake  then  amounts  to  this,  that  I  had  supposed  Dr.  B. 
to  have  been  more  accurate  in  his  obseryations  than  he  now 
allows  himself  to  have  been  ;  for  he  mentions  only  the  extreme 
points  of  a  tract  which  is  in  iact  wholly  composed  of  trap  rocks, 
althou^  not  of  the  peculiar  variety  he  amides  to.  A  juster 
cause  for  obserration  might  hsTe  been  found  in  our  difference  of 
opinion  with  respect  to  ute  position  of  this  trap,  which  he  states 
to  exist  as  an  overlying  mass,  but  which  I  am  bold  enough  to 
contradict,  because  I  think  the  evidence  is  cleariy  in  favour  of 
its  intruding  from  below. 

9.  Tlie  lusertion  that  the  term  Curragh  is  sometimes  applied 
to  mountain  peat-bogs,  and  does  not  exclusively  belong  to  the 
flat  district  towards  the  north  of  the  island. 

N.  B.  Although  Dr.  B.  is  pleased  to  ridicule  the  idea  of  cor- 
recUng  a  marked  geographical  error  in  a  geological  map,  we  find 
him  expatiating  with  complacency  upon  the  atility  of  nis  obser- 
vations with  lee&rd  to  humandiy. 

10.  The  mentton  of  the  discovery  of  a  number  of  elks'  bones,  and 
earthy  phosphate  of  iron,  in  the  marl,  near  Kirk-BalaflT. 

Dr.  Berger  insinuates  that  I  consider  this  circumstance  as 
extraor^nary.  Upon  a  careful  perusal  of  the  passage,  I  cannot 
perceive  the  slightest  evidence  of  any  snch  intimation.  The 
number  of  bones  imbedded  in  the  small  extent  of  the  marl  is 
somewhat  extraordinary,  and  the  fact  of  an  entire  skeleton  being 
discovered  was  new.  That  the  circumstance  itself  was  not  of  a 
novel  description  I  was  perfectly  aware,  and  introduced  the 
subject  by  stating,  that  here  "  are  found  the  remains  of  the 
gigantic  elk." 

11.  The  want  of  "  cUar-sightednesi"  in  not  being  able  to 
comprehend  the  latent  meaning  of  the  following  sentence ; 
"  S<nue  go  so  far  as  to  say,  that  the  increase  is  no  less  than  two 
Tards  in  a  year."  Dr.  B.  assures  us  that  this  sentence  evidently 
implies,that  he  (I»cre(f>fe(2the  information  itapparently  conveys. 

I  shfdl  now  conclude  by  observing  that  Dr.  Beiger's  "Repw" 
to  my  "  prolix  and  inflated  criticism,"  and  the  courteous  nint^ 
that  it  was  dictated  by  "  the  malignity  of  envy,"  have  caused 
me  no  other  sensation  than  regret — for  the  loss  of  a  morning  in 
penningthese  remarks. 

I  have  the  honour  to  be,  Sir,  yonr  obedient  servant, 

J.  S.  Hbkslow. 

D.q,t,:9CbyGOOgle 
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Articu  IV. 

An  Account  of  the  JjOgan  Rock. 

[He  mitchierotiB  displacing  of  this  carious  rock,  noticed  in 
onr  last,  having  excited  much  attention,  we  have  extracted  the 
following  account  of  it  from  a  "  Guide  to  the  Mount's  Bay  and 
the  Land's  End,  &c.  By  a  Physician."  The  work  is  generally 
attributed  to  Dr.  Fans.— Edit.) 

We  now  return  to  the  Land's  End, — from  which  we  should 
proceed  to  visit  a  promontory  called  Castle  Tieryn,  where  is 
situated  the  celebrated  Logan  Stone.  If  we  pursue  our  route 
along  the  clifis,  it  will  be  found  to  lie  several  niitea  south-east  of 
the  Laud'd  End,  although  by  taking  the  direct  end  usual  road 
across  the  country,  it  is  not  more  than  two  miles  distant ;  but 
the  geologist  must  walk,  or  ride  along  the  coast  on  horseback, 
and  we  can  assure  him  that  he  will  be  amply  recompensed  for 
his  trouble. 

From  the  Cape  on  which  the  signal  station  is  situated,  the 
rock  scenery  is  particularly  magnificent,  exhibiting  an  admirable 
specimen  oi  the  maimer  and  forms  into  which  granite  diKiDte- 
grates.  About  forty  yards  from  this  Cape  is  the  promontory 
called  Tol-Pedn- Pen  with,  which  in  the  Cornish  language  sigoi- 
fies  the  holed  headland  in  Peuwitb.  The  name  is  derived  from 
a  singular  chasm,  known  by  the  appellation  of  the  Funnel  Hock ; 
it  is  a  vast  perpendicular  excavation  in  the  granite,  resembling 
in  figure  an  inverted  cone,  and  has  been  evidently  produced  by 
the  gradual  decomposition  of  one  of  those  vertical  veins  with 
which  this  part  of  me  coast  is  so  frequently  intersected.  By  a 
circuitous  route  you  may  descend  to  the  bottom  of  the  cavern, 
into  which  the  sea  Hows  at  high  water.  Here  the  Cornish 
Chough  {Corvus  Gracu/us)  has  buiit  its  nest  for  several  years,  a 
bird  which  is  very  common  about  the  rocky  parts  of  this  coast, 
and  may  be  distinguished  by  its  red  legs  and  bill,  fuid  the  viola- 
ceous blackness  of  its  feathers.  This  promontory  forms  the 
western  extremity  of  the  Mount's  Bay.  The  antiquary  will  dis- 
cover in  this  spot  the  vestiges  of  one  of  the  ancient  Clitf  Castles, 
which  were  little  else  than  stone  walls,  stretching  across  necks 
of  land  from  cliff  to  cliff.  The  only  geological  phenomenon 
worthy  of  particular  notice  is  a  large  ana  beautiful  contempora- 
neous vein  of  red  granite  containing  shorl ;  is  one  foot  in  widtli, 
and  may  be  seen  for  about  forty  feel  in  length. 

Continuing  onr  route  around  the  co^t  we  at  length  arrive  at 
Castle  Treryn.  Its  name  is  derived  from  the  supposition  of  its 
having  been  the  site  of  an  ancient  British  fortress,  of  which  there 
are  still  some  obscure  traces,  although  the  wild  and  rugged' 
appearance  of  the  rocks  indicate  nothing  Uke  art. 

D„l,:.cbyG00Qlc 
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The  foundation  of  the  whole  is  a  stnpendous  group  of  granite 
rocks,  which  ris^  in  pyramidal  clusters  to  a  prodigioos  altitude, 
and  overhang  the  sea.  On  one  of  those  pyramids  is  situated  the 
celebrated  Logan  Stone,  which  is  an  immense  block  of  granite 
weighing  above  60  tons.  The  surface  in  contact  with  the  under 
roCK  is  of  very  small  exteat,  and  the  whole  mass  is  so  nicely 
balanced,  that,  notwithstanding  its  mc^itude,  the  strength  of  a 
single  man  applied  to  its  under  edge  is  sufBcient  to  change  its 
centre  of  gravity,  and  though  at  first  in  a  degree  scarcely  percep- 
tible, yet  the  repetition  of  such  impulses,  at  each  return  of  the 
stone,  produces  at  length  a  very  sensible  oscillation !  As  soon  as 
the  astonishment  which  this  phenomenon  excites  has  ii^  some 
measure  subsided,  the  stranger  anxiously  inquires  how,  and 
whence  the  stone  originated — was  it  elevated  by  human  means, 
or  was  it  produced  by  the  agency  of  natural  causes  7 — ^Thosewho 
are  in  the  habit  of  viewing  mountain  masses  with  geological 
eyes,  will  readily  discover  that  the  only  chisel  ever  employed 
has  been  the  tooth  of  time — the  only  artist  engaged,  the  ele- 
ments. Granite  usually  disintegrates  into  rhomboidal  EUid 
tabular  masses,  which  by  the  farther  operation  of  air  and  moistr 
ure  gradually  lose  their  solid  angles,  and  approach  the  spheroidal 
form.  Be  Luc  observed  in  the  Giant  mountains  of  Silesia, 
spheroids  of  this  description  so  piled  upon  each  other  as  to 
resemble  Dutch  cheeses ;  and  appearances,  no  less  illustrative 
of  the  phenomenon,  may  be  seen  from  the  signal  station  to 
which  we  have  just  alluded.  The  fact  of  the  upper  part  of  the 
cliff  being  more  exposed  to  atmospheric  agency,  than  the  parts 
beaeath,  will  sufficiently  explain  why  these  rounded  masses  so 
frequeoily  rest  oa  blocks  wtuch  still  preserve  the  tabular  fenu  i 
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and  aiace  sacli  spheroidal  blocks  must  obnously  rest  in  that 
position  ia  which  their  lesser  ^^es  ai«  perpendicuUr  to  the  hori- 
Z0D>  it  if  equally  evident  that  whenever  an  adequate  force  is  i^  . 
plied  they  most  vibrate  on  their  point  ofsnpport. 

Although  we  are  thus  led  to  deny  the  Dnudical  origin  of  this 
stone,  for  which  so  many  zealous  antiquaries  have  coiitended. 


still  we  by  DO  meuis  intend  to  deny  that  the  Dnndsemployed  it 
as  an  eneioo  of  superatitioo ;  it  n  indeed  very  probable  that, 
having  otwerved  ao  uncommon  a  prtqierty,  they  dexterously 


contnved  to  make  it  answer  the  purposes  of  an  ordeal,  and  by 
regarding  it  as  the  toiaiutme  of  tniUi,  acquitted  ot  eondemned 
the  acc^ed  by  its  mstiona.  Mason  poetacaliy  -  aUndes  to  this 
supposed  property  in  the  following  lines : 

"BduiUiwihngc    , 
And  uuknowm  qiUn  of  Uriog  kdamiiit, 

Ml  nMS  painted  rack  I  fimMitieems, 
SoA  k  tettmige,  tuid  nmiooipioiia^. 
It  BNVM  ofanquinu  to  dw  ge&tlol  loach 
Of  hitt,  1A0U  bent  if  puie,  but  to  >  cmtor,  ~ 
Tbo*  e'en  ft  oimt'e  praweai  netv'd  tua  •nn, 
ItMudtMlx'dMS        '      ~ 


The  tocks  are  covered  vntii  a  species  of  Byssns  long  and 
rough  to  the  touch,  forming  a  kind  of  hoary  beard  ;  in  many- 
jriaoes  they  are  deeply  furrowed,  carrying  with  them  a  singular 
air  of  antiquity,  which  combines  with  the  whole  of  the  romantic 
Boeneiy  to  awaken  in  the  minds  of  the  poet  and  entiinsiast  the 
recollection  of  the  Drnidicel  ages.  "Hie  Botanist  will  observe 
tiie  common  Thrift  {Statice  Armeria)  imparting  a  glowing  tinge 
to  the  scanty  vegetation  of  the  spot,  and  oy  growing  within  the 
crevices  of  ute  rocks,  affording  a  very  picturesque  contrast  to 
their  massive  fabric.  Here  too  the  Daucus  Mantimw,  or  wild 
carrot;  Stduni  Telephaum,  Saxifraga  SltUaris,  and  Aspieinum 
Ma/riuam,  may  be  found  in  abundance. 

The  granite  ia  tbis  spot  is  extremely  beautiful,  on  account  of 
ks  porpnyritic  appearance  ;  the  crystua  of  felspar  are  numerous 
and  distinct ;  in  some  places  the  rode  is  traversed  by  veins  of 
fed  felspar,  and  of  black  tourmaline,  or  schorl,  of  wfatch  tho 
crystalline  forms  of  the  prisms,  on  account  of  their  close  aggre- 
gation, are  very  indistinct.  Here  may  also  be  observed  a  con- 
temporaneous vein  of  schorl  rock  in  the  granite,  neariy  two  feet 
wide,  highly  inclined  and  very  short,  andnothavingany  distinct 
walls.  Ob  the  western  side  of  the  Logan  rock  is  a  cavern, 
formed  by  the  decompoaiUon  of  a  vein  of  granite,  the  felspar  of 
iriiich  assumes  a  brilliant  fiesh-red,  and  lilac  colour ;  and  where 
it  is  polished  by  the  sea,  exceeding  even  in  beau^  the  Serpen- 
tine cavemt  at  the  Lizard. 

Mr.  Majendie  observed  in  this  spot  nomerons  veiDS  of  fine- 
grained granite,  which  he  is  inclined  to  considw  as  eoMinfmvi- 
mmh;  Iwfdm  observed  what,  at  first  sigb^  appeared  to  be  fhig^ 
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mente,  but  which,  upoo  closer  flkaidwlioa,  he  (Hnnoanees  to 
he  cotemporaneota  concretiom  :  for  luge  on^staU  of  ftUpar  mKf 
be  MflD  fifaoodng  from  the  porpbyritic  gnuiite  into  twae  appuent 
fngmeoto.  These  phenomena  are  extremely  interestiDg  in  a 
geolo^cal  point  of  view,  BJid  w«ll  deoerre  Ue  ftttentkm  of  th« 
scientific  tourifit. 


Analysis  ^  the  Fulminiae  vf  Sihtr.      By  MJVf.  Uebtg  KOd 
Gfly-Luuac.* 

The  memoir  published  by  one  of  ua  upon  tulminating  eHvec 
and  mercuiy,  prepared  by  means  of  nitric  acid  and  alcohol,  ma 
principally  intended  to  bEdw  that  these  compounds  are  true  salts 
lonoed  hy  peculiar  acids  which  may  be  separated  from  them, 
tmd  combined  with  all  other  bases,  llieir  analysis,  and  espe- 
cially those  of  the  acids,  opposed  too  many  dif&cnltiea  to  allow 
of  the  flattering  conclusion,  tnat  theae  were  girea  with  accuracy 
on  thia  first  euay;  and  being  both  of  us  persuaded  ofthepoMi- 
bility  of  ejecting  them  with  a  greater  dfsree  of  preciaioo,  ws 
united  to  make  this  analysis  the  subject  oi^iresh ressarches. 

Fulminate  of  silver  bemg  very  easily  prepared,  and  its  insolu- 
bility allowing  of  its  being  had  perfei^y  pure,  we  selected  it  in 
preference  to  other  fulminates  to  submit  it  to  experiment. 

The  process  by  which  we  prepued  it  differed  but  little  bom 
those  which  have  been  given;  nevertheless  it  occurred  to  ua 
that  it  might  not  be  useless  to  state  the  maaipulatioBs  o£  it. 

Put  into  a  pint  matrass  700  grs.  of  nitric  acid,  of  specific  na- 
vity  1*36,  or  1'38,  and  34  grs.  of  pure  silver.  When^esuver 
is  dissolved,  the  solution  is  to  be  poured  into  1000  giaim  of 
alcohol  of  85  to  67  centisimal  degrees.  The  fluid  when  heated 
to  ebullition  60<m  becomes  turbid;  and  begins  to  deposit  fuhni- 
lutte  of  silver :  the  matrass  is  then  to  be  removed  from  the  fire, 
and  in  order  to  dimintsb  the  ebuJiitioDi  which  stili  continues,  a 
quality  of  alcohol  equal  to  ^at  origin^^  employed  is  to  be 
gradually  added.  When  the  ebullition  has  ceasedt  it  is  to  be 
suffered  to  cool,  the  fulminate  is  to  be  put  upon  a  filter,  and 
washed  till  it  ceases  to  yield  any  acid.  The  fulminate  is  tbea 
snow-white  and  quite  pure.  The  filter  is  then  to  be  removed, 
and  spread  upon  a  plate,  and  covered  with'  paper  ;  it  is  to  be 
placed  upon  a  vessel' half -filled  with  wateri  which  is  to  be  kept 
boiling  for  two  or  three  hours.  The  weight  of  fulminate  obtained 
is  usually  equal  to  that  of  the  silver  employed ;  a  third  more 

•  AmOmia  atom  €i4»Flifitpi,  urn  txr.f.SU. 
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ought  to  be  procured,  but  this  third  remains  in  soiution  in  the 
nitric  acid,  snd  in  the  washings. 

Fulminate  of  silver  does  not  detonate  alone  at  a  temperature 
of  212°  Fahr.  nor  eren  at  266°;  but  it  must  not  be  exposed  to' 
the  slightest  percussion  between  two  hard  bodies,  even  when  it 
is  in  water.  Consequently  wooden  stirrers  only  should  be 
employed,  instead  of  glass  ones,  and  the  capsules  on  which  it  is 
put  should  be  placed  upon  several  folds  of  paper;  it  is  prudent 
also  to  remove  it  only  with  bits  of  paper;  for  the  detonation  of  a 
few  grains  only  of  this  matter  occurring  on  the  hand  would  infal- 
libly occasion  its  loss. 

We  ascertained,  by  operating,  upon  very  small  quantities  of 
^minate,  that  it  might  be  rubbed  on  a  porcelain  capsule  with  a 
cork  or  the  finger,  after  having  mixed  it  with  forty  times  its 
weight  of  peroxide  of  copper,  and  that  it  did  not  detonate  when 
exposed  to  the  action  of  heat;  we  employed  this  method  of  deter- 
mining what  were  the  proportions  of  carbon  and  aZote  in  the 
fulminate  of  silver.  Two  decigrammes  (grs.  3*0888)  of  this  salt 
mixed  with  four  times  its  weight  of  oxide  of  copper,  and  heated 
in  a  glass  tube  produced  a  gaseous  mixture,  the  last  portions  of 
which,  after  the  expulsion  of  the  common  air,  were  composed  of 
two  parts  by  volume  of  carbonic  acid  gas  and  one  volume  of 
azote ;  consequently  in  the  fulminate  of  silver,  or  rather  in  the 
fulmtnic  acid,  the  carbon  and  the  a'zote  are  in  the  same  propor- 
tions as  in  cyano^n. 

Fulminate  of  ^Tver  containing  two  portions  of  oxide  of  silver, 
one  of  which  serves  as  a  base  to  the  salt,  and  the  other  appears 
to  be  a  constituent  of  fulminic  acid,  we  endeavoured  to  deter- 
mine each  with  precision.  Their  total  quantity  is  easily  obtained 
by  decomposing  fulminate  of  silver  by  muriatic  acid,  and  evapo- 
ration to  dryness;  towards  the  end  of  the  operation,  a  little  nitric 
acid  is  to  be  added  in  order  to  decompose  a  small  quantity  of 
muriate  of  ammonia,  which  is  formed  during  the  evaporation, 
and  which  is  derived  from  the  decomposition  of  an  acid,  which 
we  shall  presently  mention. 

2'266  parts  of  fulminate  of  silver,  thus  decomposed,  yielded 
2'171  of  chloride  of  silver.  Reducing  this  chlonde  to  oxide  of 
silver,  100  of  fulminate  contain  77'511  of  oxide  of  silver;  in  a 
second  experiment  1-060  of  fulminate  yielded  1;-016  of  chloride 
of  silver,  or  100  of  fulminate  contain  77-545  of  oxide  of  silver. 

By  taking  the  mean  of  these  two  experiments,  100  of  fulmi- 
nate of  silver  contain  77*528  of  oxide  of  silver,  or 

Silver 72187 

Oxygen 5-341 

77-528 

We  suppose  that  all  the  silver  is  in  the  state  of  oxide,  and  it 
will  be  seen  that  this  supposition  is  extremdy  probable. 

In  .     CC")1")I^IC 


"Si 


5yGoi>'; 


^yGooqlc 


1824.]  Fulminate  of  Stiver.  416 

Whenfulminateof  silver  is  put  into  a  solution  of  potash,  oxide 
of  silver  is  separated,  and  fulminate  of  potash  is  formed  ;  but 
the  decomposition  is  very  incomplete ;  oxide  of  silver  continuea 
to  precipitate  during  the  evaporation  of  the  fluid,  even  at  tiie 
expiration  of  some  days ;  the  results  obtained  are  very  variable, 
depending  upon  the  quantity  of  potash,  and  unquestionably  also 
upon  the  formation  of  double  compounds. 

One  hundred  parts  of  fulminate  of  silver  produced  27']4; 
2969  and  31-45  of  oxide  of  silver.  Being  unable  to  employ 
this  method  of  analysis  to  determine  the  quantity  of  base  com- 
bined with  the  fulminic  acid,  vre  had  recourse  to  chloride  of 
potassium ;  it  does  not  indeed  decompose  the  fulminic  acid ;  it 
precipitates  the  oxide  of  silver  combined  with  it  in  the  state  of 
chloride,  and  produces  fulminate  of  potash  ;  2'252  parts  of  fulmi- 
nate of  silver  thus  decomposed  by  chloride  of  potassium  slightly 
in  excess,  yielded  1'202  of  chloride  of  silver;  estimating  this 
quantity  of  chloride  in  the  state  of  oxide,  100  of  fulminate  con- 
tain 38' 106  of  oxide  of  silver  as  a  base. 

The  fulminate  of  potash  obtained  in  this  experiment,  decom  ■ 
posed  by  muriatic  acid,  yielded  1*210  of  chloride  of  silver;  or 
100  of  fulminate  contain  38'369  of  oxide  of  silver  regarded  as  a 
Cdustituent  of  the  fulminic  acid.  These  two  quantities  of  oxide 
of  silver  differ  so  little  from  each  other  that  we  may  conclude' 
the  fulminate  of  silver  to  contain  twice  aa  much  oxide  as  is  requir- 
ed to  saturate  the  fulminic  acid.  The  total  of  these  two  quanti- 
ties of  oxide  amounts  only  to  76'464,  instead  of  77'528,  which 
ought  to  have  been  obtained ;  but  the  conclusion  which  we  have' 
drawn  from  our  experiment  is  not  on  this  account  much  less 
accurate.* 

Knowing  the  quantity  of  oxide  contained  in  the  fulminate  of 
silver,  we  endeavoured  to  determine  its  other  elements,  among 
which  are,  as  we  already  know,  carbon  and  azote.  We  decom- 
posed the  fulminate  of  silver  by  oxide  of  copper ;  but  as  it  was 
very  requisite  to  dry  the  matters  upon  which  we  had  to  operate 
perfectly,  we  shall  begin  by  describing  the  process  by  means  of 
which  we  believe  that  we  succeeded  in  effectingit;  especially  as 
it  is  applicable  to  the  analysis  of  any  vegetable  or  animal  sub- 
stance. 

After  having  mixed  the  fulminate  of  silver  with  the  oxide  of 
copper,  and  introduced  the  mixture  into  a  moderately  thick  glass 
tube,  the  external  diameter  of  which  was  about  one-third  of  an 
inch,  and  its  length  nearly  twelve  inches,  a,  fig.  1  (PI.  XXVIII), 
it  was  connected  with  a  tube  b,  containing  chloride  of  calcium, 

*  The slludine  chlorides posscn  tbepropeitr "^^'"^^^S""^'*'''!''"'''?''^'^' 
ride  of  ulver  :  thii  source  of  error  ve  avoided  in  the  folloving  tnaoaer :  we  begin  bf 
eiBporadon  nearly  to  difness,  and  pound  some  nitric  add  upon  the  residuum :  bj. 
beat,  (he  chloride  of  pctauium  van  qnickljr  couverleil  into  nitrate,  while  the  chloride 
of  silver  wfibcit  no  diioge. 
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wbioh  is  Uself  ada])ted,  by  means  of  a  flexible  lead  pipe,  c,  to  a 
small  receiver  placed  upon  the  flaXep  of  an  air-pump. 

On  making  a  vacaum  in  the  apparatus,  the  air  carries  witb  it 
the  vapour  of  water,  and  re-entera  the  tube  containing  the  mix- 
ture ouly  when  dried  by  the  chloride  of  calcium.  But  in  order 
still  bett«r  to  separate  the  hygrometric  moisture  of  the  mixture, 
the  tube  containing  it  is  placed  in  a  tube,  d  e,  of  greater  diune- 
ter,  fitted  with  a  perforated  cork,  and  filled  witlt  water  which 
may  be  boiled.  The  vapour  eBci4>e3  by  the  tube,  f,  and  the 
water  which  condenses  in  it  falls  into  the  vessel  g  placed  below 
it.  By  alternately  filling  and  exhausUne  the  apparatus,  it. will 
be  granted  that  the  mixture  must  lose  alfits  bygrometric  moist- 
ure. With  respect  to  other  substances,  the  aecompositi<m  of 
which  there  is  no  reason  to  fear  at  a  temperature  above  212% 
the  tube  containing  the  mixture  may  be  heated  in  an  acid  or 
saline  s<^tiDD,  or  in  a  bath  of  oil.  The  apparatus  which  has 
been  described  requires  no  copper  pipe ;  the  joining  are  aU 
made  with  cork,  and  wben  this  substance  ia  of  a  epw  quali^, 
the  apparatus  sustains  a  vacuum  perfectly  without  the  use  of  any 
cement,  or,  at  most,  a  little  isinglass  or  tallow  may  be  introduced 
into  the  pores  of  the  cork  when  it  appears  to  have  any. 

The  mixture  of  fulminate  of  silver  and  oxide  of  copper  being 
perfectly  dried,  it  is  decomposed  by  the  action  of  heat,  and  the 
gases  resulting  from  this  decomposition  are  to  be  received ;  but 
as  by  the  usuu  processes,  it  is  difficult  to  ascertain  their  real 
volume,  we  employed  the  fc^owing  apparatus  which  gives  it 
immediately. 

His  consists  of  a  footed  receiver,  a  b,  fig.  2,  into  which 
are  cemented,  one  in  a,  and  the  other  in  b,  two  rings  or  collars 
of  cork,  for  the  purpose  of  directing  the  small  graduated  receiver, 
c,  in  its  motion.  The  tube,  d,  whicn  conducts  the  gases  into  the 
graduated  receiver,  has  two  vertical  and  parallel  Branches,  the 
ascending  one  of  which  nearly  touches  the  top  of  the  graduated 
receiver  when  it  is  in  its  lowest  place,  and  tnen  passes  on  the 
outside  of  the  graduated  receiver  between  the  two  openings  of 
the  cork  rings.  The  plau  of  these  rings  is  represented  by  tig.  3. 
The  footed  receiver  oeing  filled  with  mercury,  and  the  as- 
cending branch  of  the  conducting  tube  being  placed  in  the 
graduated  receiver,  the  latter  is  plunged  in  mercury,  and  the  air 
escapes  gradually  by  the  conducting  tube.  The  receiver  is 
fixed  in  its  first  position,  by  supporting  it  from  its  summit 
with  a  cork  fixed  in  a  wooden  arm,  b,  moving  along  a  ver- 
tical stand,  I,  upon  which  it  may  be  stopped  at  any  situation 
by  a  screw,  k.  The  tube,  m,  containing  ihe  mixture,  is  then 
adapted  to  the  conducting  tube,  and  the  latter  is  confined  in  the 
wooden  vice  of  the  support,  /,  the  ptuts  of  which  are  made  to 
approach  by  means  of  a  screw,  and  separate  by  their  own  spring. 
The  mercury  in  the  graduated  receiver  is  put  exactly  on  a  level 
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witlitiiat  KhiichfonBii  th0bal|],ftBdtfaflTClHie  o£iuruite^nb. 
duated  receiver  is  noted,  ai  well  w  its  taeaperature.  Wh«a  th« 
miztun  ia  fjecomposed,  the  gusB  wbioh  axe  eTolved  deprei&  the 
msfotxy  iji  the  grndusied  tube;  but  l^  propcdy  shiniog  the 
wooden  tum  along  Hs  iiipfHU^,  the  HMiniirjr  U  mtintaimed  at 
nearly  its  original  level,  it  being  caatiiiiiftUy  a^dad  to  fill  the 
space  which  the  receiver  leaves  by  rising  out  of  th^  bath.  When 
.the  decomposiUoo  is  finished,  the  fire  is  removed,  and  when  the 
apparatus  is  cooled,  the  mercury  is  brought  to  the  same  level  in 
the  receiver  and  in  the  bath,  and  the  temperature  is  noted.  It  is 
evident  that  the  volume  of  air  contained  in  the  graduated 
receiver,  after  the  operation,  less  than  that  which  existed 
there  before  it,  iridicatw  exactly  the  volume  of  the  gases  which 
result  from  the  decomposition,  the  corrections  for  temperature 
^d  barometric  pr^aure  being  »^e ;  bl^  W  <^i«  wbpl«,:9f  fhe 
operation  continues  at  most  but  b&lf  an  bow,  it  is  «eldo)n  ie<{mf 
site  to  make  any  corrections. 

The  water  which  is  formed  during  the  decomposition  f>f  ail 
I^drogenous  substance  by  th«  oxide  of  eoppe^,  is  vwially  col- 
lected by  caifsins  it  to  pass  over  .chloride  of  cftlctum  eo^taiaB4 
in  a  tube  placed  oetween  tl^e  condoctin j  tube  a^  thai  whicl} 
contains  the  mixture;  but  the  following  arraogci^fieQt,  which 
consists  in  introducing  the  chloride  of  caXcluoi  into  the  iftwe  tab* 
as  that  in  which  the  decomposition  is  e0ect£d,  b^  at^>eved  f 
us  to  be  preferable. 

We  t^e  a  very  sm&ll  tube,  a,  fig.  4,  the  extenul  4iai^ter  (>f 
which  is  nearly  equal  to  the  internal  diameter  of  the  tube^  mt 
containing  the  mixture  ;  to  this  a  sniaU  lube,  o,  is  attacbea  by 
meldng  them  tosether,  and  it  is  made  top^ss  ^ghtly  thf^figh 
the  tube,  m,  ana  after  having  filled  it  vidj  chloride  «(  caki)>u% 
it  is  drawn  to  a  point  at  the  other  end,  p,  Icari'lg  ooly  ^  £ipM<M 
aperture.  Having  noted  the  weight,  it  is  to  be  placed  in  the 
tube,  m,  Its  shown  by  fig.  2j  the  gases  have  then  OD  other  pas- 
sage for  escape  but  over  the  chloride  of  calcium,  anJd  they  then 
deposit  their  japisture.  Wheii  the  mixture  is  introduced  into  the 
tube,  m,  cffl«  must  be  taken  to  leave  an  empty  space,  m  s,  below 
the  upper  side  of  the  tube,  that  it  may  not  oe  projected  forward 
by  the  gates  at  the  moment  of  their  expLilsion.  Lastly,  it  has 
been  often  recommended  to  use  a  spirit-lamp  to  efi'ect  the 
decoeii4)OGitioa  of  the  mixture;  but  we  find  it  to  be.much  more 
oonvetiient  to  place  tie  naked  tube  upon  a  grating  of  iron  wire, 
««pp<>lted  by  a  fumace,  ti^  door  and  ash-ltote  of  which  are  kept 
shut,  and  to  surround  it  withned.^ot  charcoal  occasiDDaliy  added. 
Thia  method  also  poasessea  the  advantage  of  enabling  us  to  best 
the  whole  of  the  tabe  in  every  part  at  the  aaiae  time,  and  wi^« 
little  practice,  it  is  easily  renaered  of  a  dull  red  heat,  without  any 
ftsk  of  softening  it. 

The  process  of  analysis  by  oxide  of  copper  bei^  very  w^ 
New  Series,  vol.  vh.        2  e 
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knowD,  we  shall  linut  ounelres  to  the  relation  of  the  resahs 
which  we  obtained,  without  going  into  further  details. 

We  tMQBlly  experimeuted  upon  three  decignuames  (4*6332 
graios)  of  fulnuDate  of  silver,  and  conBideriog  the  carbon  and 
azote  diaongaged  aa  existing  id  the  state  of  cyanogen,  6re  suc- 
cessive experiments  gave  us : 

Fuloaiaate  of  silver  100;  cyanogeu  17'379 
17-316 
16-921 
16-869 
17-314 

Mean  17-160 

In  the  first  en)eriment  no  trace  of  water  was  perceptible;  in 
the  second  0-0616  of  a  grain ;  in  ^e  third  0-0154  gram,  in  the 
fourth  0-1848  grain,  and  in  the  fifth  0-0308  of  a  grain  was 
obtained. 

Although  in  these  several  experiments,  except  in  the  fourth, 
the  quantity  of  water  is  not  considerable,  we  did  not  consider 
it  as  accidental  until  after  we  had  ascertuned  in  several 
wavs  that  its  quantity  was  never  sufficient  to  allow  hydrogen 
to  be  considered  as  one  of  the  elements  of  fiilminate  of  silver. 
We  generally  operated  upon  three  decigrammes  (4-6332  grains) 
of  fuTminate,  and  supposing  the  hydrogen  which  it  contains  to  be 
in  sufficient  quantity  to  form  hydrocyanic  acid  with  the  cyano- 
gen, this  quantity  ought  to  have  yielded  0'2710  grain  of  water, 
which  certainly  could  not  have  escaped  our  notice. 

We  shall  presentiy  adduce  other  proofs  of  the  absence  of 
hydrogen  on  the  fulminates,  and  in  the  mean  time,  we  conclude 
that  this  compound  is  formed  of 

Silver 72- 187 

Oxygen 5-341 

Cyanogen  17-160 

Loss 6-312 

100-000 

The  qaantit|r  5*313  is  evidently  equal  to  the  quantity  of  oxygen 
cmnbined  witn  the  silver ;  it  cannot  be  attributed  to  the  hydro- 
gen, which,  supposing  there  had  been  any  combined  with  the 
cyanogen  to  form  hydrocyanic  acid,  would  amount  only  to  0-6S1 ; 
nor  can  this  loss  be  attributed  to  water,  for  we  have  never  found 
a  quantity  nearly  equal  to  it ;  consequently  it  can  be  attributed 
omy  to  oxygen  contiined  in  the  fulminic  acid.  According  to 
this  supposition,  which  will  be  hereafter  verified,  fulminate  of 
silver  consists  of 
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;'  Two  atome  of  silver, 

Two  atoms  of  oxygen  combined  with  the  silver, 

Two  atoms  of  oxygen  combined  with  the  elements  of  the 

fUmtnic  acid, 
m        .  r  r2  atoms  of  azote. 

Two  .torn  of  o,«»gen  =  {^  ,^„^,  „f  ^t„i_ 

It  evidently  follows  from  this  analysis,  that  fulminate  of  silver 
does  not  contain  sufficient  oxygen  to  convert  its  carbon  into 
carbonic  acid.  The  examination  of  the  residuum  left  by  the 
fulminate  of  silver  atler  decomposition  by  oxide  of  copper,  in 
which  copper  is  found  in  its  metallic  state,  gives  an  incontro- 
vertible proof  of  this  ;  but  it  would  not  be  eas^  to  determine  by 
this  method  the  quantity  of  oxygen  really  deficient. 

It  would  have  been  important  to  have  ascertained  the  products 
of  the  immediate  detonation  of  the  fulminate  of  silver;  and  we 
did  not  fail  to  make  some  experiments  with  this  intention  ;  but 
we  were  compelled  to  abandon  it  on  account  of  the  fracture  of 
the  vessels,  which  took  place  with  a  very  small  quantity  of  fulmi- 
nate, and  by  the  danger  inseparable  from  experiments  of  this 
kind.  On  the  other  hand,  it  appeared  very  easy  to  determine 
the  products  of  the  decomposition  of  tlie  fulminate  of  silver  by 
lieat,  after  having  mixed  it  with  substances  incapable  of  supply- 
ing it  with  oxygen:  that  which  at  first  appeared  preferable  to  us 
was  glass  reduced  to  ua  impalpable  powder;  but  every  time  that 
we  endeavoured  to  mix  it  with  the  fulminate,  detonation  took 
place,  and  prudence  compelled  us  to  give  up  this  method. 

Sy  employing  chloride  of  potassium  instead  of  glass,  the 
mixture  may  be  rubbed  by  the  finger,  or  with  a  cork,  without 
danger,  after  having  mixed  it  as  intimately  as  possible  with  a 
smaSsIip  of  card. 

A  portion  of  fulminate  of  silver  weighing  6*131  grains  (0*397 
gramme),  decomposed  fay  this  process,  produced  11*929  cubic 
inches  of  gas;  with  oxide  of  copper,  this  same  quantity  of  fulmi- 
nate would  have  given  36*81  cubic  inches.  The  11*929  cubic 
inches  of  sas  contained  no  oxide  of  carbon,  and  were  composed 
merely  orazote  and  carbonic  acid.  Now,  according  to  this 
composition,  if  all  the  oxygen  of  the  fulminate  had  been  employed 
to  form  carbonic  acid,  andthe  azote  had  been  disengaged  with  it, 
and  recollecting  that  in  the  complete  combustion  of  the  fulminate 
by  oxide  of  copper,  the  azote  constitutes  one-third  of  the  whole 
volume,  and  the  carbonic  acid  two-thirds,  there  should  have  been 
obtained 

;  Azote  z=i  of  36*81  = 12-27 

Carbonic  acid  =  ^of36-8l* 12-27 


•  WcuyoDcdiiidorSS-SI,  bcouie,  in  oiu opcrinieat,  only oDcbalf  ibe quan- 
tltr  of  <aiboiuc  add  couU  be  fbtmed  diat  would  nnilt  fkm  tlw  Minplete  aimbustit»  of 
tbecnbon. 

■^  E  2  Gooi^lc 
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There  being  BO  great  a  difference  between  the  TesulU  of  emu- 
lation and  exp^timent,  we  determioed  to  ezamiaq  the  reEiduuin  of 
tl)«  dietill»tiou,  which  was  ofa  blackisb-grey  colour.  We  found 
by  treating  a  portioa  of  it  with  water,  that  it  was  very  alkaline,  ami 
that  which  was  not  dissolv«d  contained  much  chloride  of  eUver. 
Thus  by  tb^  Bg^oey  of  the  silver,  and  the  oxygen  contained  in 
the  fulminate,  a  part  of  the  chloride  of  potauium  was  decom- 
posed, and  converted  into  potash  and  chloride  of  silver,  and  the 
former  was  combined  wila  carbonic  acid :  this  circumstance 
explains  sufficiently  why  so  small  a  volume  of  gas  was  obtained. 

During  the  decomposition  of  the  fulminate  of  silver  mixed 
with  the  chloride  of  potassium,  a  small  quantity  of  carbonate  of 
ammonia  was  obtained,  which  was  collected  in  one  part  of  di^ 
tube  by  surrounding  it  with  a  piece  of  paper  moistened  Occa- 
sionally with  ether  to  cool  it.  For  the  purpose  of  detennining 
the  quantity  of  carbonic  acid  combined  with  the  ammonia,  we 
passed  up  a  tube  over  mercury,  some  muriatic  acid,  and  a  small 
fragment  of  marble  insufficient  to  neutralize  it.  We  agitated  it 
thoroughly,  in  order  to  ftivour  the  solution  of  the  carbonic  acid 
gas  in  the  muriatic  acid,  and  some  time  after  we  introduced  into 
the  solution  the  portion  of  the  tube  upon  which  the  carbonate  of 
ammonia  had  condensed :  effervescence  was  very  perceptible  ; 
but  the  gas  disengaged  was  not  equal  to  0-09  of  a  cubic  inch  ; 
consequently  the  quantity  of  ammonia  contained  in  the  carbonate 
could  not  amount  to  O'le  ofacubic  inch. 

The  residuum  of  the  decomposition  of  the  fulminate  of  silver 
necessarily  containing  seme  carbon,  it  was  distilled  with  oxide 
of  copper;  17-874  cubic  inches  of  gas  were  obtained,  which, 
added  to  the  11-929  before  procured,  give  a  total  of  about  29'8 
cubic  inches;  the  difference  between  this  quantity  and  36-81 
which  ought  to  have  been  obtained,  is  still  very  greatj  but. the 
potash  formed,  necessarily  retaii^ed  a  portion  of  carbonic  acid, and 
on  other  accounts  this  experiment  was  not  sufficiently  correct. 

The  chloride  of  potassium  not  having  answered  our  purpose, 
we  employed  sulphate  of  potash,  calcined  and  reduced  to  a  very 
fine  powder,  that  it  might  be  rubbed  with  fulminate  of  silver 
without  danger.  5-32  grains  of  fulminate  mixed  with  about 
twenty  times  as  much  sulphate  of  potash,  and  dried  in  a  vacuum, 
yielded  by  distillation  14-68  cubic  inches  of  gas;  the  same 
quantity  of  fulminate  distilled  with  oxide  of  copper  would  have 
given  32'04  cubic  inches.  The  residuum  heated  with  oxide  of 
copper  afterwards  gave  14-96  cubic  inches  of  gas ;  but  we 
remarked  that  it  was  rather  red,  and  that  consequently  nitrous 
acid  was  formed :  this  happened  unquestionably,  because,  in 
order  that  the  bulk  of  the  mixture  might  not  be  loo  great,  too 
small  a  proportion  of  oxide  of  copper  had  been  used.  There  was 
also  produced  a  small  quantity  of  carbonate  of  ammonia,  which 
appeared  to  us  to  be  smaHer  than  that  obtained  in  the  preceding 
experiment,  and  no  trace  of  water  was  perceptible,  which  »aeiaa 
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to  {irore  dmtthe  fonntlieo  of  cMMoft&eaA  compounds  prevented 
that  cftb*  oUic*.  Kow,  tuppoaing  that  «U  the  bydrogcD  com- 
bined with  the  cyanogen  in  the  fulminate  of  eilver  was  cMcdiined 
«*ith  tiM  note  to  foraa  ammonia,  A  rer^r  apprectable  tjuanti^  of 
carbtmatc  of  ammonia  ought  to  be  obtainM. 
t  Indeed  ^6  A-SS  ffiatne  of  ftdminate  decompoaed  by  oiide  of 
copper  ought  to  yiwd  32'04  cubic  inchea  of  gns,  oompoaed  of 
two-tiiirda  of  carbonic  acid  and  one-third  of  azote.  And  aa 
-there  ia  in  bydrooyanio  acid  as  much  hydrogen  in  volune  as  of 

azote,  32*04  cubic  inches  represent  —^  =  10*68  of  hydrogen 
gas,  wfaicb,  combined  with  their  third  of  azote,  ought  to  produce 

^— — ~- =  7-12  of  ammooiaoal  gas :  this  quantity  would 

absorb  3*66  of  caAonio  acid  gas  to  form  carbonate  of  ammonia, 
and  the  total  diminution  which  would  result  fVom  the  disappear- 
ance ttf  carbonic  acid  eas  Uid  that  of  azote,  would  be  equal  to 
7*12  cabic  inches.  In  our  experiment,  notwithstanding  the 
formation  of  nitrous  acid,  we  obtained  29*64  cubic  inches,  the 
difference  betwaen  which  and  32*04  is  very  far  from  being  equal 
to  that  which  ought  to  be  obtained,  if  all  tne  auppooed  hyoiogen 
had  been  taken  up  to  form  ammonia.  The  hypotnesis  that  a  por- 
tion would  produce  water  cannot  be  admitted  ;  for,  as  we  have 
already  remarked,  when  c&rbonate  of  ammonia  is  formed,  not 
the  slightest  trace  of  moisture  is  perceptible  ;  and  further,  we 
have  proved  by  direct  experiment,  that  by  moistening  the  ful- 
minate of  silver,  much  carDouate  of  ammonia  is  obtained. 

lltuB  the  decomposition  of  folminate  of  silver  mixed  with  sul- 
phate of  potash  fVimishes  us  wHb  additional  proof  that  it  docs 
sot  contain  hydrogen  aa  one  of  its  dements.  Thri  falmiaate  of 
silver  in  the  preceding  experiment  having  given  two  portions  of 
gas,  one  with  sulphate  of  potash,  and  the  other  with  oxide  of 
copper,  it  was  important  to  ascertain  the  nature  of  each  of  them. 
We  made  a  fresh  experiment  directed  solely  to  this  end ;  hut 
being  desirous  of  obtaining  the  tlrst  portions  evolved  without 
any  admixture  of  atmospheric  air,  we  endeavoured  to  form  a 
vacuum  in  onr  apparatus. 

To  the  tube  containing  the  mixture,  we  adapted  a  copper  tube, 
e,  fig.  5,  connected  with  a  glass  tube,  d,  nearly  40  inches  long, 
end  immersed  it  in  a  basin  of  mercury,  m,  in  order  to  collect  the 
gases.  From  the  middle  of  the  copper  tube,  another,  c,  projects 
at  a  right  angle,  furnished  with  a  cock,  and  communicating  with 
the  air-pnmp  by  means  of  a  leaden  pipe,  i.  On  making  a  vacnum 
in  the  apparatus,  the  mercury  cannot  pass  the  height.  A,  equal 
to  about  thirty  inches,  and  by  then  turning  the  cock,  all  oommu* 
nication  between  the  apparatus  and  the  air-pomp  is  shut  off. 

In  employing  this  apparatus,  we  found  that  the  gas  evolved 
daring  the  distillation  of  tha  fulminate  of  silver  with  Uie  sulphate 
of  potaab,  is  compoMd  of  two  volnmes  of  earbotiic  ficid.  gas  end 
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one  of  azote,  and  that  obtiund  IndittiUitie  the'reudtnim  with 
oxide  of  copper  conuita  of  100  TolmneBofwe  fintgas  and  37*4 
of  theaecoDQ. 

Although  this  result  is  not  ia  perfect  s^reemeat  with  the  fiiat, 
and  although  the  ezpeiinKotB  which  we  detail  have  not  all  the 
accuracy  we  could  wish,  it  appears  to  as  nererUielets  probable* 
that  in  the  decomposition  of  the  fulminate  of  silver  mixed  with 
the  sulphate  of  potash,  only  half  of  the  carbon  is  coDverted  into 
carbo&ic  acid ;  that  a  quantity  of  azote  is  eroWed  nhich  corre- 
Bponds  exactly  with  what  ought  to  happen  if  the  azote  and  the 
carbon  were  in  the  fulminate  in  the  state  of  cyanogen,  and  that 
conse<^DeDtly  the  silver  in  the  residuom  exists  in  the  state  of 
aubcyanuret. 

If  the  elements,  which  analysis  has  made  ns  acquainted  with} 
in  the  fulminate  of  silver  are  the  true  ones,  it  is  easy  to  obtain 
the  true  equivalent  number  of  fiilminic  acid ;  for  admitting  that 
the  oxide  of  silver  which  acta  as  a  base  in  the  fulminic  acid  is 

exactly  half  that  contained  in  the  fulminate,  we  have  — ^  = 
38-764  :  61-236  ::  146-161  (oxide  of  sUver)  :  2-29-31  :  now. 
by  calculation,  fuhoinic  acid  will  be  composed  of 

1  atom  of  oxide  of  silver 145-161 

2  atoms  of  cyanogtn 66'584 

2  atoms  of  oxygen 20-000 

230-745 

In  order  to  verify  this  result,  we  prepared  fulminate  of  bantes 
by  deciMnposing  fulminate  of  silver  with  chloride  of  buium, 
and  after  having  dried  it  at  the  temperature  of  212°,  we  treated 
it  with  muriatic  acid,  which  formed  chloride  of  barium  and 
chloride  of  silver  :  38-33  of  fulminate  of  barytes  produced  i^-85 
of  chloride  of  barium,  and  from  this  the  equivalent  number  of 
fulminic  acid  is  readily  deduced,  and  is  228'873.  The  agree- 
ment between  these  three  results  is  as  near  as  can  be  expected 
in  experiments,  the  danger  attending  which  does  not  allow  of 
their  repetition,  and  we  shall  admit  230-746  as  the  equivalent 
number  of  fulminic  acid,  which  is  the  result  of  calculation. 

Being  now  acquainted  with  the  nature  of  the  elements  of  ful- 
minate of  silver,  we  shall  direct  our  attention  to  the  manner  in 
which  they  are  combined. 

If  silver  be  an  essential  principle  of  fulminic  acid,  we  must 
necessarily  admit  the  existence  of  almost  as  many  peculiar  adds 
as  there  are  metals;  for  the  greater  part  may  replace  silver,  and 
form  each  a  fulminic  acid.  With  zinc  alone  for  instance,  a  ful- 
minate is  produced  which  is  perfectly  analogous  to  that  of 
silver;  bat  is  it  probable  that  bodies,  the  properties  of  which  are 
so  different,  should  replace  each  other  in  the  same  atomic  pro? 
portioD>  nod  form,  with  cyant^wi  and  oxygen,  acids  which  are 
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perfecdy  similar  ?  or  is  it  not,  on  the  contrary, .  loore  jHob^Ie 
that  the  nuious  falnuDic  acids  are  real  Bupersalts,  the  acid  of 
which  does  not  contain  any  metal  as  one  of  its  etements,  and 
which  is  formed  only  of  oxygen  and  cyanogen  1  It  must  be  con- 
fessed that  our  experiments  render  this  opinion  exbemely  pro- 
bable ;  but  the  following  cossideratiobs  give  it  additional 
certainty. 

As  fulminates  may  be  obtained  without  silver  or  mercury, 
with  oxides  which  yield  oxygen  with  di^culty,  as,  for  example, 
the  oxide  of  zinc,  it  necessarily  follows  that  the  variouB  fulmi- 
Diites  contain  a  common  principle  of  fulmination,  which  is  inde- 
pendent of  their  bases,  and  which  can  be  only  a  compound  of 
oxygen  and  cyanogen,  or,  if  it  be  preferred,  a  compound  of  oxy- 
gen, carbon,  and  azote. 

In  addition  to  this,  if  we  compare  the  fulminates  with  the 
neutral  tartrates,  and  the  various  fulminic  aci^  to  tiie  several 
bitartrates,  perfect  analogies  exist  between  them.  Thus  a  neutral 
tartrate  of  zinc,  co.pper,  silver,  or  mercury,  Su;.  is  only  partially 
decomposed  by  potash,  in  the  same  manner  as  the  fulminates  of 
theae  bases;  all  the  fulminic  acids  form  double  salts  with  bases 
like  the  bitartrates ;  fulminic  acid  with  silver  as  a  base  is  preci- 
pitated by  acids  on  account  of  its  insolubihty  in  the  same  circum- 
stances as  cream  of  tartar ;  and  there  are  many  fulminates,  like 
the  neutral  tartrates,  in  which  acNs  produce  no  precipitate, 
because  the  corresponding  acidulous  fulminates  or  tartrates  are 
soluble ;  such  are  the  fulminates  and  ttirtrates  of  zinc  and  cop- 
per. Lastly,  the  fulminates  have  great  analogy  with  the  hypo- 
flolpbites. 

According  to  these  analogies,  it  appears  to  us  extremely 
probable,  not  to  say  certain,  that  the  several  fulminates  form 
8  particular  kind  of  salts,  all  containing  the  same  acid,  composed 
only  of  an  atom  of  cyanogen  and  an  atom  of  oxygen,  and  which 
is  unquestionably  cyanic  acid.  The  neutral  fulminates  would 
be  cyanates,  the  various  fulminic  acids  btcyatiala,  and  the  equi> 
valent  number  of  cyanic  acid  would  be  42*792,  that  of  oxygen 
being  equal  to  10.  Nevertheless  in  proposing  the  name  of 
ci/ainc  actd,  which  appears  to  express  the  nature  of  the  fulminat- 
ing principle  common  to  all  the  fulminates,  we  request,  before 
it  IS  adopted,  that  our  results  should  be  verified  by  chemists  ; 
and  on  this  account,  we  shall  continue  to  employ,  with  the  new 
acceptation  determined  by  our  experiments,  tne  names  oifulmi- 
nic  acid  w^A  fulminates,  which  not  indicating  the  nature  of  the 
compounds  to  which  they  are  applied,  will  have  the  provisional 
advantage  of  not  inducing  any  error. 

-  la  recollecting  the  property  of  the  amer  described  by  Welter, 
of  fonning  detonating  salts  vrith  bases,  we  could  not  avoid  look- 
ing for  some  anal(^  between  this  compound  and  the  acid  of  the 
fuIminateB,  althou^,  on  other  accounts,  we  were  fully  persuaded 
that  their  aatui«  ia  not  similar.  Th«  analysis  of  the  salts  fwHwd 
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wttb  am«r  wm  tbe  odI^t  tmans  of  clearing  Dp  IIAm  nibjeet ;  %itt 
Kavitig  bMfi  able  to  g;iv«  but  little  time  to  tlie  prapitrttioQ  of 
thin  aubatance,  and  not  having  succeeded  hi  «ttainiDg  a  qnanti&f 
sofficiefitly  pure,  we  have  been  oompeDed  to  defer  uis  walyiB 
to  a  fnture  period. 

The  nature  of  the  fiitminates  apneanng  to  be  determined,  we 
made  some  attempts  to  separate  the  fulminic  acid  from  them ; 
bat  tiiey  were  all  nnBaccemful :  for  either  the  fulminates  are  not 
decomposed  by  the  acids,  or,  when  they  are,  the  fulmiiric  acid 
is  80  also,  and  yields  peculiar  products,  respecting  which  we  are 
going  to  offer  some  omervaeions,  although  they  arc  incomplete. 

tot  mnriatic,  bydriodic,  and  hydrOBnlphuric  acid,  decompose 
fqlminate  of  silver,  even  when  cold ;  with  muriatic  acid  much 
hydrocyanic  acid  is  evolved,  but  neither  ammonia  nor  oarbonie 
acid  is  perceptible.  A  peculiar  acid  containing  chlorine,  car- 
bon, and  aEOte,  is  formea,  which  is  easily  obtained  by  pouring  a 
little  mnriatic  acid  upon  fblnrinate  of  silver,  nntil  the  filtered 
fluid  is  no  longer  rendered  turbid  by  the  acid.  It  possesses  the 
following 'properties : 

Its  taste  is  sharp ;  it  reddens  litmus  paper  strongly ;  it  does 
not  precipitate  nitrate  of  silver ;  neutralizes  bases ;  and  then 
possesses  tbe  property  of  colouring  the  perebloride  of  iron  of 
a  deep  red  colour ;  it  aconires  it  also  after  some  boors'  ex- 
posure to  tbe  air,  becanse  a  portion  of  It  is  decomposed  which 
pt-oduces  ammonia  that  saturates  the  othpr  part ;  heat  accele* 
rates,  this  decomposition.  When  combined  with  potash  and 
evaporated  to  dryness^  ammonia  is  obtained,  and  (he  residunm 
effervesces  with  acids,  and  precipitates  nitrate  of  silver.  20-70 
parts  of  fnlmiinate  of  silper,  accurately  decomposed  by  muriatic 
add,  yielded  19'84  of  chloride  of  silver,  which  were  separated 
from  the  filter  by  means  of  ammonia. 

The  new  acid  being  mixed  with  hydrocyatiic  acid,  which,  as 
is  well  known,  precipitates  nitrate  of  silver,  we  employed  the 
foUowing  process  to  determine  the  quantity  of  chlorine  which  it 
contains.  We  added  to  the  acid  potash  in  excess,  and  towards 
the  end  of  the  evaporation,  carried  on  in  a  platina  crucible,  we 
added  nitre,  and  made  it  red-hot,  to  decompose  tbe  cyanogen ;  ^ 
we  afterwards  saturated  the  pure  alkali,  and  precipitated  by 
nitrate  of  eUver.  The  weight  of  the  chloride  of  silver  obtained 
amounted  to  48-20  parts,  which  is  almost  two  and  a  half  times 
greater  then  the  weight  of  the  cblonde  obtained  by  decomposing 
the  fulminate  by  muriatjc  acid.  In  another  esperiment,  the 
two  quantities  of  chloride  of  silver  were  in  the  proportion  of 
17-62  to  44-25,  which  are  also  those  of  1  to  2-5. 
-.  If  these  results  are  obrrect,  it  cannot  be  admitted  that  all  the 
chlorine  exists  free  from  hydrogen  in  tbe  new  acid  ;  for  the  ful- 
minate of  silver,  containina;  onTy  4  proportions  of  oxygen  and  3 
■of  cyanogen,  could  only  take  tne  hydrogen  of  6  proportions  of 
mtmatieacid,  supposing  that  aU  thecyattc^a  was  changed  into 


hydiDerftaio  add.  A  portion  ofita)n6t,lhen!forcf,rannmm  the 
new  aeid,  and  7  |>roporti(mB  of  chloiids  of  silver  me  obtawad  i 
it  ia  evident,  therefore,  that  a  part  of  the  cbtorine  u  colabmed 
vith  bjdrogen  in  the  new  aoid. 

For  the  purpose  of  obteinin^  some  infomation  In  th»  tmfuet, 
tre  attempted  to  asceruin  the  qbantity  of  bydrocraaie  acid 
which  is  evolved  vrhen  futminate  of  silver  is  treated  witn  nHnatio 
acid. 

A  known  weight  of  fulminate  of  ailvet  wai  pot  into  a  three* 
necked  botde,  fig.  6,  with  water  placed  in  a  ealt-water  bath,  and 
afternards  mariatic  acid  was  poured  through  the  tube,  f,  upon 
the  fulminate.  In  order  to  facilitate  the  volatilization  of  tht 
hydrocyanic  acid,  a  current  of  hydrogen  gat  waa  paated  into  the 
fluid,  from  a  bottle,  a,  containing  a  mixture  of  zinc  and  cnli^urie 
acid.  The  hydrogen  gas  passed  through  a  tttbe,  d,  containins 
fragments  of  marble  with  a  little  water,  and  afterwards  eBcapea 
throngh  a  aolntion  of  nitrate  of  ailvet  contained  in  the  recaiver,  e. 
We  yteTB  in  hope  of  obtaining  cyanuret  of  B^ver ;  but  to  oar 
great  surprise  no  precipitation  took  place,  althoagh  we  were 
certain  that  the  same  solotion  of  silver  gave  an  abnndjiBt  pret^ 
pitate  when  hydrocyanic  acid  was  ponred  into  it. 

Hydriodic  acid  acts  upon  fulminate  of  silver  in  the  same  way 
as  mariatic  acid.  Hydrocyanic  acid  is  disengaged,  and  a  peou' 
liar  acid  ia  formed  which  contains  iodine,  and  posMsses  the  pro- 
perty of  precijMtating  perchloride  of  iron  immediately  of  a  dMp>- 
red  colour. 

When  a  current  of  sulphuretted  hydrogen  gEis  is  pasied 
through  water  containing  suspended  falminate  of  silver,  tfae 
fulminate  is  also  decomposed  ;  sulphuret  of  silver  and  a  peculiar 
acid  are  obtained,  of  which  sulphur  is  one  of  the  elements,  but 
Do  smell  of  hydrocyanic  acid  is  perceptible. 

litis  new  acid  has  a  sweetisn  taste ;  it  ioimediately  colours 
perchloride  of  iron  of  a  deep-red  colour ;  the  sojution  may  be 
evaporated,  and  concentrated  without  decomposition.  Com- 
bined with  potash  and  evaporated  to  dryness,  it  auSers  no 
alteration. 

22*68  of  fulminate  of  silver,  treated  with  sulphuretted  hydro- 
gen, prodaced  sulphuret  of  silver,  which,  treated  with  nitrie 
acid,  and  afterwards  with  muriatic,  gave  21'73  of  oblonde  of 
silver. 

The  new  acid,  saturated  with  potash,  evaporated  and  heated 
to  redness  in  a  capsule  of  platina  with  nitre,  saturated  and  pre- 
cipitated by  chloride  of  barium,  produced  18-60  of  sulphate  of 
barytes,  representing  22*89  of  chloride  of  silver.  These  two 
quantities  of  chloride,  not  being  very  different,  seem  to  admit  of 
the  conclusion,  that  in  fulminic  acid,  the  sulphur  exactly 
replaces  the  oxygen  atom  for  atom  ;  but  a  second  experiment 
indicated  by  sulpnate  of  barytes  a  rather  smaller  proporttoa  than 
the  first. 

DiqitlzscbyGOOqlC 
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Fluoric  acid  does  not  act  udod  the  AUtninalfe  of  ulver;  the 
cause  of  tJua  is  not  to  be  fouDd  in  the  solubility  of.  flaohde  of 
ailver,  for  fulniiiiate  of  copper  is  perfectly  decomposed  by  muria- 
tic acid.  This  fact  appean  to  ua  importaot  in  the  nitherto 
Bonewhat  problematical  history  of  fluonc  acid. 

The  three  peculiar  acids  of  which  we  have  spoken  as  colouriug 
the  perchlonde  of  iron  of  a  deep-red  colour,  must  poBsess  a 
common  principle  as  the  cause  of  this  property.  It  is  worthy  of 
remark,  that  the  sli^tly  fulminating  amer,  several  properties  of 
which  have  been  detailed  by  M.  Cbevreul,  and  the  snlpho-cyauic 
acid  of  M.  Pomt,  give  the  same  red  colour  to  percbloritle  of 
iron.. 

Oxalic  acid  decomposes  fulminate  of  copper  and  of  utver; 
hydrocyanic  acid  and  ammonia  are  produced ;  no  effervescence 
ta  perceptible,  which  seems  to  prove  that  no  carbonic  acid  is 
formed.    Sulphuric  acid  gives  similar  resists. 

We  may  remark,  with  respect  to  the  preparation  of  the  alkaline 
fhlminates, '  that  fulminic  acid  having  the  property  of  forming 
very  variable  double  salts,  it  is  preferable  m  obtaining  the 
double  fulminate  of  silver  and  potash,  for  example,  to  decompose 
the  fulminate  of  silver  by  chloride  of  potassium.  It  may  be 
immediately  obtained  in  a  state  of  purity,  by  employing  only 
exactly  the  quantity  of  chloride  sufficient  to  precipitate  fatuf 
the  ^ver  combined  with  the  fulminic  acid,  or  rather  a  little 
less,  since  the  fulminate  of  silver  which  is  undecomposed, 
being  but  little  soluble,  would  remain  with  the  cbloiide  of  silver. 
Nevertheless  the  limit  of  the  total  decomposition  of  the  fulmi- 
nate of  silver  may  easily  be  ascertained  by  using  heat,  because 
the  fulminate  being  then  slightiy  soluble,  aprecipitate  is  obtained, 
if  any  remain  undecomposed,  by  adding  a  little  of  the  chloride. 
We  repeat  that  all  the  fulminates,  single  or  double,  detonate 
widi  great  fecility,  even  in  water,  and  that  glass  stirrers  should 
not  be  used  to  agitate  any  fluid,  which  contains  them  in  a  state 
of  mixture.  We  accidentally  detonated,  by  this  method,  fulmi- 
nate of  silver  and  barytes  in  a  porcelain  capsule  ;  the  accident 
fortunately  produced  no  ill  effects,  because  the  greater  part  of 
the  fulminate  was  suspended  in  the  liquid,  and  it  was  scarcely 
warm;  but  without  this  union  of  circumstanceB,  the  conse- 
quences would  have  been  terrible. 
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Akticls  VI. 

Aiiah/seiofthe  Chryioberifh/rom  Haddam  end  Brazil,     By  Mi. 
H.  Seybert.* 

In  the  samtner  of  1823,  I  visited  Haddam,  in  the  State  of 
CoDoecticut.  Among  the  various  Eubstances  there  collected 
was  the  Chrysoberyl,  a  mineral  much  esteemed  on  account  of 
its  rarity.  It  occurs  disseminated  in  a  coarse  grained  granite, 
in  which  the  predominant  ingredient  is  a  white  leldspar,  which 
Prof,  fierzelius  regards  as  Atbite,  perfectly  resemhling  that  of 
Fiobo.  In  the  same  granite  this  celebrated  chemist  observed 
the  Columbite.-\'  It  is  also  associated  with  greyish  qaartz,  man- 
sanesian  garnet  of  a  fine  blood  red  colour,  and  a  yellow  granu- 
ax  substance,  which  some  mineralogists  supposed  to  be  a  variety 
of  the  cymophane ;  but  from  its  inferior  hardness  and  general 
chemical  composition,  I  recognised  it  to  be  common  beryl. 

For  the  earliest  chemical  information  concerning  the  ch^so- 
hery],  we  are  indebted  to  Prof.  Klaproth.  He  puhhshedhia 
analysis  of  it  in  I795,t  and  gave  the  following  constituents  of  it, 
viz,  alumina,  71*50;  lime,  6;  oxide  of  iron,  1'60;  silica,  18; 
loss,  3.  Beizelius  presented  us  with  a  formida  founded  oo  this 
composition ;  |  but  from  his  experiments  with  the  blowpipe  he 
was  led  to  conclude  that  it  contained  no  lime,  and  that  it  was  a 
subsilicate  of  alumina.[|  In  this  he  was  apparently  con6rmed  by 
Prof. Thomson,**  who  quotes KJaproth's  analysis, and  states  that 
be  examined  the  mineral  some  years  ago,  but  naving  accidentally 
lost  his  results,  he  was  unab^  to  publish  them.  He  observes, 
however,  that  the  only  constituents  he  found  were  aluminaj 
silica,  and  oxide  of  iron.  When  I  was  about  to  prepare  the 
communication  which  I  now  have  the  honour  to  lay  before  the 
Society,  a  more  recent  analysis  of  the  chryaoberyl  of  Brazil,  by 
M.  Augustus  Arfwedson,  was  observed,  by  me,  in  Tillochs 
Philosophical  lVIagaziDe.-H-  He  confirmed  the  results  of  Prof. 
Thomson,  and  considered  the  chemical  composition  of  this  sub- 
stance  to  be — silica,  18'73;  and  alumina,  81'43,  with  a  trace  of 
oxide  of  iron. 

The  cymophane,  from  Haddam,  was  sent  to  M.  Hauy  by  the 
late  Dr.  ^uce,  ia  1810,  to  have  his  opinion  concerning  its 

*  Extiactid  frooi  tiie  lecond  vahime,  New  Series,  of  tlie  TnoMctkiiw  of  dw  Anwri- 
ctn  Fhilosophiul  Society,  PhilBdelphik. 

'   ^Wi  ae  I'Emnloi  du  Ctwlnmcau,  p.  843. 
Sntnge,  toL  i.  p.  97. 


S   SntemedeMinenlogie,  p.  81B,— C4S  -f-  18^4  8. 
"    Esaai  de  rEmploi  du  Oudumeau,  p.  MS. 
TbaDwm'sCheiniMiT,  viA.  iii.  p.  sls. 


Esaai  de  rEmidaidu  CI 
"  TbaDwm'sCheiniMiT,  vol.  iii.  p.  S 
it  lilt,  foi Novonlwr,  18S3,  p.  Ut. 
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nature.*  Previoua  to  tli&t  period,  the  mineralogiats  ia  the 
United  States  supposed  it  to  be  Corundum.  The  kte  celebrated 
ciyBtallogr^her  obseiri^  "  La  cymd'phaDe  des  Etats  Unis  a 
d'aboitl  et6  pris^  pour  une  variety  de  corindoo.  Efiectivemeat 
eDe  M  rapproche  de  oe  mineral  par  bk  duret6,  par  sa  peaaoteur 
sp^cifique,  et  meme  par  le  rmultat  de  son  analyse,  qui  a  donn^ 
environ  72  parties  d'alumine  but  IQO,  avec  18  de  silice,  et  6  de 
ellBTix."+  1  was  anxious  to  examine  the  cymophane  found  at 
Haddam,  especially  as  M.  Hauy  does  not  name  the  author  of 
the  analysis  he  quotes.  The  specimen  used  for  my  experiments 
was  of  a  pale  green  colour.  It  did  not  present  any  of  the 
chatoyant  appearance  so  remarkable  in  the  variety  from  Brazil, 
and  some  specimens  from  Saratoga  in  NeW  Yorit,  where  it  was 
lately  discovered  by  Dr.  Steel.  Its  specific  gravity,  by  two 
trials,  was  3*508  and  3'697.  It  is  not  magnetic,  and  oefore  the 
blow[»pB  it  is  infusibte.  For  a  further  description  of  the  phrstcal 
characters  of  this  mineral,  I  refer  to  Hauy  and  Cleareland. 

Three  grammes  of  the  mineral  were  examined  under  the 
impreSBion  that  Prof.  Klaproth's  analysis  was  accnrately  made. 
It  was  decomposed  in  the  usual  manner  with  four  parts  of  caustic 
potash,  and  subsequently  treated  with  diluted  muriatic  acid ; 
but  the  solution  was  imperfect  The  insoluble  matter  was  col- 
lected on  a  filter,  and  it  amounted  to  25  or  30  per  100.  it  waa 
repeatedly  acted  on  in  the  same  way,  and  each  time  it  dimi- 
nished in  quantity,  unUl  the  fourth  experiment.  It  then  weighed 
about  fifteen-hundredths,  and  thereafter  resisted  all  farther 
efforts  to  reader  it  soluble  by  these  means.  This  residue  waa 
then  boiled  in  concentrated  sulphuric  and  muriatic  acids,  but 
neither  of  them  dissolved  more  than  one-third  of  it.  These 
Bolutions  were  tested  by  different  reagent^  and  greatly  to  my 
surprise,  the  addition  of  subcarbonate  of  ammonia  oecBsioned  a 
fioculent  precipitate,  which  entirely  redissolved  in  an  excess  of 
the  alkahoe  subcarbonate.  I  immediately  suspected  the  pre- 
sence of  glucina,  hut  was  much  at  a  loss  to  explain  its  inBoiubi- 
lify,  until  I  observed  Berzelius's  analysis  of  the  euclase,J  in 
Tfhich  he  met  with  a  compound  of  glucina  and  oxide  of  tin  that 
obstinately  resisted  acids.  He  also  met  with  refractory  combi- 
nations of  this  eartii  and  the  oxides  of  manganese  and  cerium, 
I  next  endeavoured  to  dissolve  the  compound  by  the  acid  sul- 
phate of  potash ;  but  this  method  did  not  succeed.  '  I  was  not 
more  successful  with  the  nitric  and  nitromuriatic  acids;  nor 
could  it  be  dissolved  by  means  of  boric  acitJ.  Benelius  having 
discovered  cotumbium  in  the  gangue  of  the  cymophane  from 
Haddam,  the  insoluble  residua  was  tested  for  the  oxide  of  that 
metal,  but  all  my  attempts  were  fruitless.     At  lengUi,  I  sop- 

•  AnnJeB  du  MuMum  d'HiibMn  TJatBrellc,  lomt  ivlil.  p.  57. 
■f-  TntiU  de  MinenJogje,  second  edilksn,  v<d.  ii.  p,  309. 
t  NnuTekn  Syttane  de  Hineiwlagte,  p.  tfiV. 
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poflCd,  that  Bs  barytes  ootUd  be  bnmgltt  into  contact  w&tli  lUi 
wibttanee  mofe  coavenienUy  tbui  potash  at  t  bi^  t«mpcntiua, 
it  might  decompose  it.  With  this  view,  a  portion  of  tbe  ioso* 
btbl*  matter  was  exposed  to  a  ations  heat,  diuing  ods  hour,  with 
six  parts  ofnitrate  of  barytea  in  a  pktiaa  crucible.  The  calcined 
mass  waa  boiled  in  nitric  acid.    In  this  vay  neatly  two-thirds  of 


the  ■mtter  that  cotild  not  be  entirely  attacked  in  any  other  -waVf 
wen  diaatdved.  Theiame  treatment  was  repeated/  natil  neulT 
die  whole  of  it  was  taken  up,  which  happened  after  the  fourta 


cah^nation.     It  was  then  no  further  acted  o: 

After  making  numerous  experiments  on  the  matter  ^t 
KStated  niti^x  of  barytea  and  nitric  acid,  I  aaeert^ned'  that  it 
waa  not  acted  on  by  alkalies  nor  acida  whan-  naed  aeparatelv, 
bat  after  having  been  prerioualy  calcined  trith  oauatie  potash^ 
it  readily  dtaaoived  in  muriatic  acid,  yielding  a  solution  of  a  ptile>. 
ycUow  colour,  which  gave  a  reddish  pReipit»te  witit  an  inraaion 
of  galls,  a  deep^green  precipitate  wiUi  toe  hydroaulphate  -of 
potash,  and  a  white  preoijHtate  with  alkaUea.  Hence  it  wu 
oxide  of  titanium. 

After  the  barytes  was  separated  with  Bulphuric  acid,  the  nitric 
solutions  were  united,  and  treated  with  an  excess  of  subcarbonate 
of  ammooia.  An  abundant  precipitate  ensued,  which  entirely 
jedissolved  in  the  exoesa  of  subcarbonate.  By  cballitioait  was 
(^^n  precipitated ;  and  when  calcined,  it  waa  in  thefiirmofa 
light  white  powder,  possessing  all  the  properties  that  obuaote- 
lise  glucioftt  With  the  sulphuric  and  muriatic  adds  it  formed 
vary  sweet  astringent  dehquescent  ealt«.  By  eaostic  potei^  it 
was  precipitated  from  its  solutions,  and  the  precipitate  radia* 
solved  in  the  excess  of  the  alkali.  Klaproth  and  Arfwedson,  in 
their  analyses  of  the  chrysoberyl  from  Brazil,  considered  the 
insoluble  matter  remaining,  after  they  had  treated  the  mineral 
with  potash  and  muriatic  acid,  to  be  silica.  Thia  will  exylaia 
why  tneir  results  differ  bo  essentially  from  mine. 

After  bkVing  thus  satisfied  mys^  of  the  composition  of  ithe 
residue  aboveMnentioned,  I  resumed  my  preliminary  experi' 
menta,  and  proceeded  to  examine  the  muriatic  solution  ohtamed 
from  the  tnatment  of  the  mineral  with  potash  and  nturiatic  acid. 
From  this  solotion  some  silica  wasaeparated.  A  portion  of  tiM 
liquid  was  treated  with  caustic  ammonia,  and  then  tested' fiv 
liine  with  oxalate  of  potash,  hut  none  of  it  could  be  delected. 
To  the  remaining  liquor  a  considerable  excese  of  subcarbonalc 
of  anuuooia  was  added,  uid  the  precipitated  matter  waa  digeatetl 
twenty>fonr  houra.  It  was  then  separated  by  filtration,  and  the 
fluid  waa  boiled  till  all  the  ammonia  waa  expfUed,  No  gloeima 
was  thus  praoipitated.  Hence  we  condude  that  the  very  small 
portion  <u  titanium  above-mentiooed,  rendered  the  whole  of  the 
gloeina  so  lefractory.  The  alumina  precipitated  by  the  sub* 
carbtHiEle  of  ammonia  waa  mixed  witli  a  sn^  quanti^  of  oxid* 
of  iron.    It  was  soluble  in  caustic  potash,  and  frith  tlus  alkali 
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tad  idphitrie  Koid  it  gtre  regular  octohedrtl  crystali  of  alam. 
The  )iqaor,  vhea  tested  with  phosphate  of  soda  and  ammoma, 
was  foDDd  to  contain  do  magnesia. 

After  the  prdisunary  experiments,  I  cotnmenced  the  following 

.  AaalifiiM  of  the  Chrysobeiyljrom  Haddam. 

A.  Fife  gnunmes  of  the  mineral,  redaced  to  small  fragments 
in  an  iron  mortar,  weie  carefully  porphyrised  in  one  of  agate, 
from  which  it  acquired  the  mdditionat  weight  of  0*11)  gnmnus. 
110  5*13  grammes  were  then  exposed  to  a  red  heat,  and  thereby 
■u&red  a  diminution  of  0*40  per  100. 

B.  The  calcined  miueial  (A)  was  heated,  durii^  one  hour,  in 
the  silver  cmcible,  with  caustic  potash,  and  the  [woduct  was 
.treated  with  diluted  muriatic  acid ;  the  solution  was  of  a  lemon- 
yellow  col<Kir.  There  remained  a  white  insoluble  residue, 
which  after  calcination  weighed  1*47  grammes.  It  was  repeat- 
edly calcined  with  caustic  potash,  and  treated  with  diluted 
muriatic  add,  with  the  following  results : 

After  the  2d  experiment,  it  weighed  0*97  grammes. 
3d  0*89 

4th  0-85 

By  the  fifth  treatment  it  was  not  diminished,  and  then  pre* 
Rented  itself  in  the  form  of  a  light  white  powder,  resemUiog 
pure  silica  in  appearance. 

C.  The  residue  (B)  was  repeatedly  strongly  calcined  with  six 
parts  of  nitrate  of  barytes,  and  snbseqnently  boiled  with  nitric 
acid. 

After  the  Ist  treatment,  there  remained  0*43  grammes, 

2d  0-15 

3d  0*06 

And  by  the  4th  operation  only  0*01  gramme  was  digsolred.  ' 

The  remaioing  0*05  gramme  was  essayed  in  the  manner 
rdated  in  the  preuminary  experiments,  and  thus  proved  to  be 
oxide  of  titanium.    Hence  we  have  1  per  1 00  of  that  oxide. 

D.  The  nitric  solutions  were  united  and  evaporated  to  dry- 
neaa  to  expel  the  excess  of  the  acid.  The  saline  mass  was 
dissolved  in  water,  and  after  the  barytes  was  separated  vrith 
sulphuric  acid,  an  excess  of  subcarbonate  of  ammonia  was 
added  to  the  solution.  An  abundant  precipitate  appeared, 
which  entirely  redissolved.  The  glucioa  was  piecipit^ed  by 
ebuUitioD.  After  edulciMraUon  and  calcinatioo,  it  weighed  0-79 
gramme,  or  1^80  per  100. 

E.  The  several  muriatic  solutions  (B)  were  united  aud  evapo- 
rated to  a  dry  mass,  which  was  treated  with  muriatic  acid,  woA 
there  remained  0*3:j  granune  of  silica,  from  which  deduct  0*13 
gramme  acquired  from  the  ^ate  mortar ;  and  there  will  be  0*20 
gramme,  or  4  per  100  as  a  constituent  of  the  minenl. 
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F.  After  tbe  silica  waS'  tepanted  firom  Uie' liquid  (E),  the 
alumiaa  and  oxide  of  iron  were  precipitated  by  means  of  a  great 
excess  of  subcarbonate  of  ammonia.  After  twenty-four  hours, 
the  liquor  was  separated  from  the  yellowish  precipitate,  and  was 
boiled,  but  no  glucina  was  preci[nt8ted  from  it.  The  matter 
precipitated  by  the  subcarbonate  of  ammonia  consisted  of  3*68 
grammes  of  alumina,  or  73*60  per  100,  and  0-19  gramme  of  per- 
oxide of  iron,  which,  on  account  of  tbe  colour  of  the  minora], 
must  be  estimated  as  protoxide.  The  0-19  gramme  of  peroxide 
is  equivalent  to  0-169  of  protoxide,  or  3'38  per  100. 
Tbe  constituents  of  tbia  chrysoberyl  therefore  are, 

Per  100  putt. 
A.  Moisture. 0*40 

C.  Oxide  of  titanium 1-00 

D.  Glucina 15-80 

E.  Silica 4-00 

F.  Alumina 73*60 

F.  Protoxide  of  iron 3-38 

98-18 
100-00 

Lo88 1'82 

As  the  preceding  results  differed  so  essentially  from  the.  ana* 
hrsea  of  tbe  chrysoberyl  from  Brazil  by  Klaproth  and  Arftredson, 
J  determined  to  examine  a  specimen  from  that  locality.  1*.5 
gramme  was  analyzed  in  tbe  manner  above-mentioned,  and.  the 
K^lowing  results  were  obtained  : — 

Fniooputt. 

Water...! 0-666 

Oxide  of  titanium 2-606 

Olucina 16K)00 

Silica 6-999 

Alumina 68-666 

Protoxide  of  iron. 4-733 

98-730 
100-000 

Loss 1-270 

In  estimating  these  constituents  according  to  the  electro- 
chemical theory,  1  believe  that  tbe  oxide  of  titanium,  notwith- 
standing its  important  agency  in  the  analvtical  experiments, 
must  be  regarded  as  an  accidental  ingredient,  as  well  as  tbe 
oxide  of  iron,  which  in  some  measure  may  have  been  derived 
from  the  iron  mortar.  As  tbe  cymopbane  of  Brazil  appears  to 
be  constituted  more  conformably  to  the  hypothesis  of  cnemical 
proportions  than  that  ofHaddam,  the  following  calculation  may 
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be  nu^c,  founded  on  iu  cotapoMtioe,  wbi(A  gives  fot  the  essen- 
tial coDttituenU  of  duyet^ryl. 

Silica 6-61  coitf fining  otygw    3*32 

Ahimin*.  .,  7d'76  35-38 

Gluciaa....  17-64.  5-48 

and  veiy  nearly  corresponda  with  the  following  nuneralogical 

fiwnmla,  A  *S  +  2  G  A*.    . 


Of  Poisom,   Chtmcaily,   PhysioheicaUy,    attd  Patkologically 
'Considered.* 

Toxicology,  or  the- histoiy  of  poisons,  forms  one  of  the  most 
important  vml  elaborate  bnaehes  of  forensic  medicine  ;  and  in 
tracing  the  subject  through  all  its  numerous  and  interesting 
relations  to  jurisprudeuce,  we  shall  experience  no  small  degree 
of  gratification  by  observing,  how  greatly  and  progressively  this 
obscure  dep«rtmeiit  of  science  has,  within  the  Ust  few  years, 
been  enlightened  by  the  diecoveries  of  chemistry  and  poysio- 

The  taboun  of  the  modern  chemist,  indeed,  have  enabled  tu 
to  recognise  and  identify  each  particular  substanoe  by  its  pro-' 
parties  and  habitudes,  with  an  infelhble  delicaey,  whieh  the 
physicians  of  a  former  age  coald  acarcely  have  anticipatedj 
and  mndtlesspmctised. 

The  physiologist,  by  w  invfdua^le  series  of  obatftations  and 
experimentfl,  has  demonstrated  .the  pwiioular  organ,  or  texture, 
upon  which  «ach  iadividv^l  poisOA  f^ert^.itQ  energies;  and  the 
pathologist  has  be^n  thus.eq&bled.tp  establish  ths  mode  in  which 
it  depraves  the  healthj  or  extiqgvishe?  the  |i£e  of  an  animal. 
Xor  has  the  anatomist  withheld  his  oontributioM  upon  this 
interesting  ocoasion,  for  he  has  demonstrated  the  situation, 
extent,  and  intensity,  of  the  organic  lesions  which  result  from 
the  operation  of  these  terrible  agents  upon  the  living  body ;  and 
has  pointed  out  several  appearances  which'  occur  from  natural 
causes,  but  which  might  be  mistaken  by  the  unskilful  or  super- 
ficial observer,  for  the  ravages  of  poison.  It  remains  for  the 
forensic  physician  to  converge  into  one  focu^  the  scatteisd  rays 
which  have  thus  emanated  from  so  many  points,  and  thereby  to 
elucidate  ^d  determine  tli^  line  of  conduct  which  the  medical 
attendant  is  called  upon  to  pursue,  for  die  relief  of  the  patieiM^ 
Buffering  under  the  torments  of  poiwn,  and  fortlie  establi^imeat 

•  Pn«D Mcdiail  JuiiTnidaic^  vol.  ii,  b; ft:.  Pm  ud  J.S.  H>  FonUsngui^Stt. 
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of  the  gnilt  or  innocence  of  the  ptrtv  chareed  with  the  perpe- 
b&tion  of  a  crime,  which  may  be  saia  to  roo  courage  of  iu  just 
•ecttrity,  whilie  it  tmnifers  to  cowaidice  ^e  triumphs  «f  valour. 
That  en^nea  bo  powerfbt  and  secret  in  their  work  of  destractjon 
•hboM  nave  nnivereally  excited  the  teirot  of  mankind  is  a  feet 
t^ich  cannot  surarise  us,  and,  when  we  consider  how  intimate 
ere  the  relations  between  fear  and  credulity,  We  need  not  seek 
further  for  the  solntion  of  the  many  problems  to  which  the  exag- 
^rated  statements  of  ancient  toxicologists*  have  given  origin ; 
the  most  extraordinair  of  thoae  relate  to  the  aJleged  subtlety  of 
certain  poisons,  which  was  beliered  to  be  so  extreme  as  to  defeat 
Uie  most  skilful  caution,  and  at  the  same  time  so  manageable^ 
as  to  be  capable  of  the  most  accurate  graduation ;  so  that  in 
short  the  accomplished  assassin  was  not  only  thus  enabled  to 
ensure  the  death  of  his  victim  through  the  most  secret  and  least 
suspicious  agents,  but  to  measure  his  allotted  moments  with  the 
nicest  precision,  and  to  occasion  his  death  *t  any  period  that 
might  best  answer  the  objects  of  the  assassination.  The  writ- 
ings of  Plutarch,  Tacitus,  Theophrastus,  Quintillian,  and  Livy, 
abound  with  such  instances  of  occult  and  slow  poisoning;  most 
of  which,  however,  notwithstanding  the  weight  they  may  acquire 
from  their  testimony,  bear  internal  evidence  of  their  nQacions 
character.  Plutarch  informs  us  that  a  slow,  poison  which  occa- 
sioned heat,  cough,  spitting  of  blood,  a  lingering  consumption 
of  the  body,  and  a  weakness  of  intellect,  was  administered  to 
AratuB  of  Sioyon.  This  samepoisonis  also  alluded  toby  Quin- 
tillian in  his  declamations,  lacitus-f-  informs  us  that  aejanns 
caused  a  secret  poison  to  be  administered  by  an  eunuch  to 
Dmsus,  who  in  consequence  gradually  declined,  as  if  by  a  con- 
sumptive disorder,  ana  at  length  died.  Theophrastus|  speaks 
of  a  poison,  prepared  from  aconite,  that  could  oe  so  modified  a9 
to  occasion  death  within  a  certain  period,  such  as  two,  three,  or 
six  months,  a  year,  and  even  sometimes  two  years.  | 

To  such  an  extent  does  the  crime  of  poisoning  appear  to  have 
been  carried,  about  200  years  before  the  Chnstian  sra,  that, 
according  to  Livy,^  above  160  ladies,  of  the  first  families  in 
Rome,  were  convicted  and  punished  for  preparing  and  distribut- 
ing poison.  The  most  notorious  and  expert  character  of  this 
kind  is  handed  down  to  us  by  the  historians  and  poets  under 
the  name  of  Locusta,  who  was  condemned  to  die  on  account  of 
her  infamous  actions,  but  was  saved  in  order  that  she  might 
become  a  state  engine,  and  be  numbered,  as  Tacitus  expresses 
it,  "  Inter  irutrumenta  regni."    She  was  accordingly  employed 

•  The  Wufly  et  pouaniDg  ■?!>«"  M  Iwtb  been  at  auiridcMblc  Kntlqiiilj.    Ulnsei 
-  nnight  -ptmoa  tbr  bis  weaponi  from  llui,  "  ^^.xw  mtp^vv"  Od.  L  1.  v.  981 ;  hit 
the  eansdcntioa*  phaTmuupcilut  refuacd  to  fiiniah  bii  duigennia  ptep«raliMt«  to  Ag 
vUf  obief. 

f  Tadti  AtuMl.  lib.  ir.     " 


t  Uiit.  Pbul.  Ub.  iz.  e.  16,  p.  189. 
|Ub.vin.c.l6. 
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to  poitoD'  Oaudiu  by  Agrippioa,  who  waa  dwiroiu  of  destroy- 
iug  the  £tnperor,  and  yet  feared  to  dispatch  him  sodden^, 
whence  a  slow  poison  was  prepared  by  Locuata,  and  served  to 
him  in  a  dish  ormusbroonu,  of  which  he  was  miticolarly  fond, 
"  BoUtomm  appetentiuimm ;"  but  it  fiiiled  in  lU  e£Eects,  as  we 
learn  from  Tacttus,  until  it  was  assisted  by  one  of  a  more  pow- 
etful  nature.  "  Pott  guem  nihil  amplitu  edit,"  This  same 
Locusta  prepared  also  the  poison  with  which  Nero  dispatched 
Bntanaicns,  the  soo  of  Agrippina,  whom  bis  futher  Claudius 
wished  to  succeed  him  on  the  throne.  This  poison  appears  to 
have  proved  too  slow  in  its  operation,  and  to  have  occasioned 
only  a  dysentery.  The  Emperor  accordingly  oompeUed  her  by 
Uows  and  threats  to  prepare  in  his  presence  one  of  a  more 
powerftd  nature,  and  as  the  tale  is  related  by  Suetonius,  it 
appears  that  it  was  then  tried  on  a  kid,  but  as  the  animal  did 
not  die  until  the  lapse  of  five  hours,  she  boiled  it  for  a  longer 
period,  when  it  became  so  strong  as  instantaneously  to  kill  a  pig 
to  which  it  was  given.  In  this  state  of  concentration  it  is  said 
to  have  dispatched  Britannicus  as  soon  as  he  tasted  it,*  Vide 
Tac.  An.  13.s.  16,  16.  Now  it  would  clearly  appear  from  these 
statements  that  Locusta,  avowedly  the  most  accomplished 
poisoner  of  ancient  Rome,  was  wholly  incapable  ofgraauatine 
the  strength  of  her  poisons  to  the  different  purposes  for  whi(£ 
they  were  applied. 

.  ,The,.^cora8  of  modern  times  will  furnish  examples  no  less 
atrocious  than  those  we  have  just  related.  Tophana,  a  woman 
who  resided  first  ut  Palermo,  and  afterwards  at  Naples,  may  be 
considered  as  the  Locusta  of  modem  history  ;  she  invented  and 
sold  those  drops  so  well  known  by  the  names  of  Aqua  Toffania ; 
A<|ua  della  Toffana ;  Acquetta  ai  Napoli,  or  simply  Acquetta. 
This  Stygian  liquor  she  distributed  by  way  of  chantv  to  such 
wives  as  wished  for  other  husbands ;  from  four  to  six  drops  were 
sufficient  to  destroy  a  man,  and  it  was  asserted  that  the  dose 
could  be  so  proportioned  as  to  operate  within  any  given  p^iod.f 
It  appears  that  in  order  to  secure  her  poison  from  examination,' 
she  vended  it  in  small  glass  phials,  inscribed  "  Manna  of  Saint 
Ivicolas  Bari,"  and  ornamented  the  vessel  with  the  imi^e  of  the 
Saint.  Having  been  put  to  the  rack  she  confessed  that  she  had 
destroyed  upwards  of  600  persons,  for  which  she  sobered  death 
by  strangulation  in  the  year  1709.|  In  1670  the  art  of  secret 
poisoning  excited  very  considerable  alarm  in  Fnince ;  the  JVlar- 
chioness  de  Brinvillier,  ayoung  woman  of  rank  and  great  personal 
attractions,  having  intrigued  with,  and  'subsequently  married  an 

•  F«r  dieiiqpnimuTMde  in  whkhlbii  jMnou  wuadiDii)i>tei«d,8ec  Tadtni.  The 
jviaca  hani^  cuhd  fin  b  cop  of  wine,  it  wu  mupoeely  pnseoted  loo  tiot )  he  deeiied 
cdU  water  Is  be  added  ta  h,  end  the  outwttunhy  *m  (Mi  U^ta  to  isfiue  the  poison. 
B/  this  untagem  the  tuter  ("  calida  gdUsque  minialeT."  Jnr.  Set.  v.  o.  63}  eecaped 
its  eSMs,  in  whith  be  miuil  oArmke  have  paitidpeted  with  Briunnieiu. 

+  The  teadet  wiUflRdaTeT7inIett(dngiuxouiit  of  tliiadiibdical  woman  in  Labat'* 
Tra*elii  through  Italy,  and  alio  in  Beckiiuui*B  Histot7  of  InTrntime. 

t  HoAbian Medidn. Bational.  C    OOqIc 


]824.j  History  ofPoiwns,  435 

adrentnrer  named  Saint  Croix,  acquired  from  him  the  secret  of 
this  diabolical  act,  and  practised  it  to  aa  extent  that  had  never 
before  been  equalled.  She  poisoned  her  two  brothers  throagh 
the  medium  of  a  dish  at  table.  She  also  prepared  poisoned 
biscuits,  and  to  tiy  their  strength  she  distributed  them  herself 
to  the  poor  at  the  Hotel  Dieu.  Her  own  maid  was  likewise  the 
subject  of  her  experiments.  To  her  father  she  gave  poisoned 
broth,  which  brought  on  symptoms  characteristic  of  those 
induced  by  corrosive  sublimate.  Her  brothers  lingered  during 
severalmonths  under  much  suffering.  Thedetectionof  this  wretch 
is  said  to  have  been  brought  about  in  the  following  manner. 
Saint  Croix,  whenever  engaged  in  the  preparation  of  his  poisons, 
was  accustomed  to  protect  himself  from  their  dangerous  fumes 
by  wearing  a  glass  mask,  which  happening  to  fall  off"  by  acci- 
dent, be  was  found  dead  in  his  laboratory.*  A  casket  directed 
to  the  Marchioness,  with  a  desire  that  in  case  of  her  death  it 
might  be  destroyed  unopened,  was  found  in  his  chamber,  a  cir- 
cumstance which  in  itself  was  sufficient  to  excite  the  curiosity 
and  suspicion  of  those  into  whose  hands  it  fell.  The  casket  was 
accordingly  examined,  and  the  disclosure  of  its  contents  at  once 
developed  the  whole  plot,  and  finally  led  to  the  conviction  of  this 
French  Medea,  who,  after  a  number  of  adventures  and  escapes, 
was  at  length  arrested  and  sent  to  Paris,  where  she  was  behead- 
ed, and  then  burnt,  on  the  11th  of  July,  1676.  The  practice  of 
poisoning,  however,  did  not  cease  with  her  execution,  and  it 
became  necessary  in  1679  to  establish  a  particular  Court,  for  the 
detection  and  trial  of  such  offenders ;  which  continued  for  some 
time  to  exert  its  jurisdiction  under  the  title  of  Chambre  de 
Poison,  or  Chambre  Ardente. 

With  respect  to  the  secret  modes  in  which  poisons  have  been 
supposed  capable  of  actingj  mankind  have  ever  betrayed  the 
most  extravagant  credulity,  of  which  the  numerous  tales  upon 
record  afford  ample  proof;  such  as  that  reported  of  Parasapis 
by  Platarch,  from  Ctesias,  in  his  life  of  Artaxerxes,  who,  it  is 
said,  by  anointing  a  knife  on  one  side  by  poison,  and  therewith 
dividing  a  bird,  poisoned  Statira  with  one  half,  and  with  the 
other  regaled  herself  in  perfect  security.  We  are  also  told  of 
livia  who  poisoned  the  figs  on  a  tree  which  her  husband  was  in 
the  habit  of  gathering  with  his  own  hands.  Tissot  informs  us 
that  Johu,  king  of  Castille,  was  poisoned  by  a  pair  of  boots  pre- 
pared by  a  Turk ;  Henry  VI.  by  gloves  ;t  Pope  Clement  VII. 

'  *  Thii  itDiyiif  TcmuUlu  notjtuggeitedtitlhefnccmtfttlanlbraof  KatilvvRh  tfiB 
tngic  death  of  hu  alchymiit. 

.  -f .  The  btlief  k  the  ponibilitr  of  pobooing  bj  the  feMmenu  U  toj  aodMit,  at  fa 
■bcimi  b;  th«  fU)led  death  of  Hereulet. 

■  "  C^utimeiiuhemti 

'  ladoiiorque  hanuria  Lenuen  tlnu  EchidnK. 


Incduit  Tii  ilia  mali  j  molutaque  fl«mTiii^  ■ 
Haeakoaitriitluedinuapeiaitiu."  j 

Orid.  Hetim.  lib.  Ix.  v.  ISUC 
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1^  the  fames  of  a  tapeif  ;*  and  our  king  John  in  a  wassail  bowl, 
contaminated  bymnttet  extracted  from  a  liviog  toad.  To  these 
few  instances  of  credulity  may  be  added  the  offer  of  the  priest 
to  destroy  queen  Elizabeth  by  poisoning  her  saddle^t  and  the 
Earl'of  £s8ex,  by  anointing  his  chair. 

Incredible  and  ahnnrd  as  these  opinions  now  appear,  they 
continued  nntil  a  late  period  to  alarm  mankind,  and  to  perplex 
and  baffle  judicial  iiiTestigations  ;  eren  Lord  Bacon  in  his  charge 
against  the  Earl  of  flomerset  for  the  murder  of  Sir  Thomas  Over- 
hatVf  in  the  Tower,  seemed  to  ^ve  credit  to  the  story  of  Liria, 
and  he  seriously  stated,  that  "  Weston  chased  the  poor  prisoner 
with  poison  after  poison ;  poisoning  salts,  poisoning  meats, 
poisoning  sweetmeats,  poisoning  medtcines  and  vomits,  until  at 
iast  his  body  was  almost  come,  by  the  use  of  poisons,  to  the 
state  that  Mithridates's  body  was  oy  the  use  of  treacle  and  pre- 
servativeB,  that  the  force  of  poisons  was  blunted  upon  htm ; " 
Weston  confessing,  when  he  was  reproached  for  not  dispatching 
him,  that'  he  had  giren  enongh  to  poison  twenty  men.j;  The 
power  of  so  graduating  the  force  of  a  poison  as  to  enable  it  to 
operate  at  any  given  period  seems  to  have  been  considered  pos* 
Hole  by  the  eaifier  members  of  the  Royal  Society ;  for  we  leam 
from  Spratt's  history  of  that  learned  body,  that  very  shortly  after 
its  institution,  a  series  of  questions  were  drawn  up  by  the  direc- 
tion of  the  Fellows,  for  the  purpose  of  being  submitted  to  the 
Chinese  and  Indians,  viz.  *'  Whether  the  Indiacs  can  so  prepare 
that  stupifying  herb.  Datura,  that  they  make  it  lie  several  days, 
months,  years,  according  as  tiiey  will  have  it,  in  a  man's  body, 
without  doing  him  any  hurt,  and  at  the  end  kill  him  without 
misaiDg  half  an  hour's  time  ?  " 

'  That  mankind  were,  in  a  very  early  stage  of  their  existence, 
not  only  acquainted  with  the  aeadly  effects  of  certain  natural 
substances  when  applied  in  minute  quantities,  but  that  (liey 
availed  themselves  of  such  knowledge  for  the  accomplishment 
of  theworst  purposes,  is  very  satisfactorily  shown  by  the  records 
of  sacred  as  well  as  profane  authors.  But  such  is  the  ambiguity 
of  ancient  writers  upon  this  subject,  and  so  intimately  blended 
are  all  their  receipts  with  the  practices  of  superstition,  that  every 
research,  however  teamed,  into  the  exact  nature  of  the. poisons 
which  they  employed,  is  necessarily  vague  and  unsatistactory. 
Of  this  one  fact,  however,  we  may  be  penectly  satisfied,  that  Uiey 
were  solely  derived  from  the  animal  and  vegetable  kingdoms, 
for  the  discovery  of  mineral  poisons  was  an  event  of  later  date ; 
owing  howeverto  the  defect  of  botanical  nomenclature,  it  is  even 
doubtful  whether  the  plants  which  are  designated  by  the  terms 
cicuta,  aconitum,  &c.  in  ancient  authors,  were  identical  witil 
those  we  designate  by  the  same  names.  (See  Pharmacologia, 
fifth  edit.  voL  i.  p.  66.)  With  respect  to  the  poisons  of  Locusts, 

•  QuENt.  Mei.  Leg. 

t  ^EdirudCokeintheliuJef&JqbaBollii.  ^ 
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ftU  cotemporary  writers  speak  of  the  vfoom  of  the  toad  as  the 
ft^  ingredient  of  her  potioDs,  and  in  tlie  Alezipharmaca  c^ 
Dioicondea  we  find  the  symptoms  described,  which  are  said  to 
be  produced  by  it;*  but  what  is  yery  extraordinary,  the  b^ef  of 
the  ancients  on  this  matter  was  all  but  univerial.  Pliny  is 
express  on  the  subject;  iEtius  describes  two  kinds  of  this  rep- 
tile,t  the  latter  oi  which,  as  Dr.  Badbam  has  suggested,  was 
probably  the  frog,  as  well  from  the  epithet,  as  that  he  ascribes 
deleterious  powers  only  to  the  former.  It  is  scarcely  neceBsary 
to  observe  that  this  ancient  belief  has  descended  into  later  times; 
we  find  Sir  Thomas  Browne  treeing  such  au  opinion  as  one  of 
the  vulgar  errors ;  and  we  have  before  alluded  to  i;he  legend  of 
king  John  having  been  poisoned  by  a  wassail  bowl  in  which 
matter  extractecT  from  a  living  toad  was  said  to  have  been 
infused.  la  still  later  times,  we  have  heard  of  a  barrel  ofiwer 
poisoned  by  the  same  reptile  having  found  its  way  into  it. 
Borelli  and  Valisnieri  maintain  that  it  is  perfectly  harmlesa,  and 
state  that  they  had  seen  it  eaten  with  impunity.  Spielman^ 
expreises  the  same  opinion,  "  Minus  recte  ttaque  effecttu  vau^ 
mati  a  bufonibus  metttuntur."  Franck,^  od  the  contrary,  accasee 
Gmelin  of  too  much  precipitancy  in  rejecting  the  belief  reepect- 
iag  toad-poison .||  Modem  naturalists  recognise  no  poisonons 
species  of  toad ;  even  the  most  formidable  of  the  ^>eciei,  to 
appearaoce,  that  of  Surinam,  is  said  to  be  perfectly  hannieus. 

If  we  may  venture  to  offer  a  ccmjecture  upon  thia  subject,  we 
are  inclined  to  consider  the  origin  of  this  opinion  to  have  been 
derived  from  the  frequency  with  which  the  toad  entered  into  the 
composition  of  spells  or  caanns,  into  philtres  or  love  potions, 
■ad  which,  like  the  bat  and  the  owl,  most  probably  derived  its 
magical  character  from  the  gloom  and  solitude  of  its  htU>itatioD. 
^akspeare  has  accordin^y  introduced  this  reptile  into  the 
witches'  enchanted  cauldron,  in  Macbeth. 

*■  HDQDd  about  the  auljron  go; 
In  the  poiMl'd  cntnih  throw. 
Toad  (hat  BBdci  coMen  lent 
Dayi  uid  ni^ii  hut  thiitf-aae 
Sveltei'd  Tenon  deqiiTig  gat, 
Baa  Am  &w  i' tlwchnnMd  pot !  " 

lliis  opinion  recMves  further  strength  when  it  is  considered 
how  frequently  poisons  were  administered  under  the  insidious 
form  of  charms  or  incantations.** 

•  "  iwlptftatviS*  nt/ailtt,  ftSiwjdihihc  nViU^ntie.   tuinuntti  tut^tnifyiatt 
7o  fli/ia,  KOI  Kiiy/Aoi  aiJdc  W«,  nn;!  U  mi  rnteaiOi!  tactahilei  ixncirir.'" 
t  I.  -^t,  H»»wn  «■  f«-lli«f.  .^        i    f  y 

t  iMttLMaMr.  H«dic.ii.  ITfl. 
i   SfMaafedtTiMkiolii^p.  T«,SU. 
II  Sm  alw  iMdtwtloBidiMad.  Pm.  ii  a.  TortoM,  toL  n.  p.  ST,  tnd  aiUlKntlm  tttEte 

••  TIm  &M  am  be  ilhntiMad  bf  Mtdent  11  wcH  M  nrnatn  THDnli ;  ftmntiiepd- 
■■M  nuiR  «l  Ac  C«MMu  M*MM,  ta  the  trtachemu  povden  of  die  diabalicd  Harv 


^8  Hutory  of  Poitam.  [JtHB, 

It  has,  however,  been  shown  by  late  experimenta  tliat  the  toad 
hu,  under  particular  circumataaces,  the  power  of  ejecting  from 
the  iur&ce  of  the  body  an  acrid  secretion  which  excoriates  the 
hands  of  those  that  come  in  contact  with  it ;  and  this  fact  may, 
periiajH,  hare  assisted  in  sopporriDgthe  general  belief  respecting 
the  poisonouB  nature  of  this  reptile.  Pdletier  has  ascertained, 
that  this  corrosive  matter,  contained  in  the  resicles  which  cover 
the  skin  ofthe  common  toad  (i£ana  Bufo),  has  a  yellow  colour, 
and  an  oily  consistence,  and  to  consist  of, — Ist,  an  acid  partly 
united  to  a  base,  and  constituting  l>20th  part  of  the  whole. 
2d,  very  hitler  fatty  matter.  3d,  an  animal  matter  bearing  some 
analogy  to*  gelatine. 

It  would  also  appear  from  the  writings  of  Dioscoridea,  Galen, 
Nicander,  £tius,  /Blian,  and  PUny,  that  the  enaeots  derived  a 
veiyeaeigeticpoi80nfromthe8eah^,LepujJf(imu5,— the^ji/y- 
tia  Dtjnkms  of  Linnieus ;  and,  if  we  may  credit  PhiloHtratus,  it 
was  with  such  a  poison  that  Titua  was  killed  by  Domitian, 

There  is,  however,  ample  ground  for  supposing  that  the  poi- 
sons of  the  ancients  were,  for  the  most  part,  obtained  from  the 
vegetable  kingdom,  and  from  the  class  of  narcotic  plants  ;*  that 
they  were  compounded  of  a  great  variety  of  such  ingredients, 
together  with  others  that  were  quite  inert  and  useless,  and  which 
merely  served  to  diaguise  their  composition. 

Ancient  writers  also  allude  to  the  blood  of  the  bullock  as  a 
poison  ;  Themistocles  is  said  by  Plutarch  to  have  destroyed 
nimself  by  this  fluid ;  and  Strabo  states,  that  Midas  died  of 
drinking  the  hot  blood  of  this  animal,  which  he  did,  as  Plutarch 
mentions,  to  free  himself  from  the  numerous  ill  dreams  whidi 
continually  tormented  him.  Some  historians  assign  the  death 
of  Hannibal  to  the  same  draught. 

With  respect  to  the  poisons  employed  by  Tophana,  the 
Locusta  of  modem  days,  and  her  infamous  successors,  there  ia 
less  doubt ;  arsenic,  corrosive  aublimate,  sugar  of  lead,  and  anti- 
moQy,t  were  among  the  most  powerful  of  their  inBtrumeuts  of 
torture  and  death.  According  to  the  declaration  ofthe  Emperor 
Charles  VII.  to  his  physician  Garelli,  the  Aqua  Toffania  was  a 
solution  of  arsenic  in  Aqua  Cymbalari^.\  Dr.  Hahneman  con- 
sidered its  basia  to  have  been  an  arsenical  salt.  Others  have, 
with  httle  probability,  regarded  opium  and  cantharides  as  the 

•  ThMphnH.  HiiL  nut.  Ix.  &  16.  SlnlM  niHitioiit  the  Mtkm  of  the  I^huo. 
ccnnu,  u  ■  p<n*aa,  and  obmra  dut  it  occmom  ■  death  like  iliat  of  q>ilep>r. 

t  AUlhewBubMaoccavmlbuDd  in  the  euluKrf  Saint  Ooix. 

X  Gecude,  in  hii  B(ri»l,  conwlen  the  Cftnbtluia  lobe  the  FeoDjrwon  of  which  he 
dnciibci  two  nrietiea,  Tt*.  the  WtU^Mnnywott.  ud  dw  Water^i  "^ 


Uema  the  "jgnnnin  uodiecnei,"  tot  waam  the  Utter  JnMM  of  the  fitrmer,  ■■ 
citMin^;  daracHini  «md  deHiucti?e  to  life.  Hodeni  botuiiliGOiuiderituanAntirr- 
hinnin, — A.  (^mbelim.  Un.  i.  e.  Ivy JeaTed  ToadJaz.  We  an  not  airaie  pC  aqy 
part  of  thie  genua  heitvpCBiMiiNU.  TheA.  Liuiia,csnnieDTaad4as,appnn  to  b« 
the  oidv  one  to  iriiidi  anf  medidoal  virtuea  have  been  atcdbed.  ^-'""f ",  boveNt, 
Mja  (nM.  SueO  lluA  till*  plsBt  ii  uwd  H  a  pniwi  to  flka. 
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active  iiKredients.  Fntnclc,*  speaking  of  the  Aqua  T<0'ama, 
agrees  with  OmeliUft  that  it  is  no  other  thaa  a  Bolntion  of 
aneoic.  The  Fulvit  Siuceaaionis,  aootber  instruiQeot  of  death, 
whose  title  Rnnoimces  the  diabolical  inteotioa  with  which  it  was 
administered,  has  been  supposed  to  hare  been  a  preparation  of 
lead  ;  white  others  ha?e  coosidered  it  to  have  consisted  of  dia- 
mond dast,  and  to  have  acted  mechanically. 

Having  thus  noticed  a  few  of  the  more  remai^able  and  inte- 
resting features  in  the  hterary  histoiy'of  Toxicology,  we  shall 
proceed  to  consider  the  subject  of  poisons,  in  relation  to  their 
operation. 

A  poison  (roxicHim,  Vtnemtm,  Virus),  has  been  veir  eorrecUy 
defined  by  Gmelin  to  be  a  substance  which,  when  admiaistered 
tnteroally,  or  applied  externally  in  a  snaall  dose,  impaiis  the 
health,  or  destroys  life.  This  definition  is  adopted  by  Mead, 
Sproegel,  Plenck,  and  Tortosa,  and  is  to  be  preferred  to  every 
other,!  ^'^^  <^°ly  ^'^r  >l^  simplicity,  but  for  its  independence  of  any 
theory  relative  to  the  modus  operandi  of  such  agents.  But  tt 
will  be  seen  that,  by  accepting  this  definition,  we  are  necessa- 
rily led  to  admit  the  fact,  that  poisoning  may  be  acute,  or  chro- 
nic ;  that  is  to  say,  that  it  may  at  once  destroy  liTe,  or  produce 
a  disease  which  can  be  protracted  to  any  indefinite  period. 
Afler  the  erroneous  and  vague  notions  which  have  been  enter- 
tained upon  the  subject  of  "  Slow  poisons,"  it  in  highly  essen- 
tial that  the  latitude  of  our  belief  should  be  accurately  uscef* 
taiued,  and  the  precise  meaning  of  our  terms  delined.  ' 

O/*  Slow,  Coiueculive,%  and  Accumulative  Fuisoiuag. 
1.  Slow  PoixoHS, — According  to  the  popular  acceptation  of 
the  term,  they  may  be  defined,  substances  which  can  be  admi- 
niiitered  imperceptibly ;  and  a  single  dose  of  which  will  operate 
so  gradually,  as  to  shorten  life  liKe  a  lingering  disease ;  their 
force,  at  the  san^e  time,  admitting  of  so  nice  an  adjustment  an 
to  enable  the  artist  to  occasion  death  at  any  required  period. 
We  have  now  to  inquire  how  far  such  alleged  powers  are  con- 
sistent with  the  known  laws  of  physiology.  It  cannot  be  denied 
that  certain  substances  have  been  introduced  into  the  alimeiitaty 
canal,  where  they  have  remained  for  an  indefinite  period,  with- 

■  Xfn.tUTwucol. 

t  HiM.  Oenanl  de  V<ocn.  minnaL 

i  BoMfaura  givu  ui  the  ibllawing  4rilmlian.  "  faunum  Uco  sav  Uhid  qati 
Ugiilam  eti  appUcB/um  em-pBFi,  laltm  U  tarpare  tumaiia  ntxttatiimtttL  iinlil,  \i4x 
ptripiam  earn  matalioBtmmt*  Map^alaf.  MriUcanieaivm  iirttlenaia  m ilifferl,gmoi 
Ipw,  f  Mnt  fadl  MirtMfs,  fn  Mnif adm  Itndal,  ttHcmum  vera  rorpta  mWot,  uf  »i  hno 
mgrumjltl,  snJ  cadtoer."  {Vi^teL  Attd.  T.  yi.  p.  SSS.)  IIoffinmnD  hu  ftirvlriud 
ui  with  >  Maltion  Uu  exceptknible  than  the  far^piing,  but  atill  inbiW  to  Att  of 
Omdin.  "  JHt  nafura  rti,  jua  uigim  amU  tt  immihh  farliuiH  tanuitatc,  hreti  l,ik- 
p^reeanceiaitm  alque  arUnrm  motHHm  vitaUim  ptrvtrtma,  velplaat  dtilntuittt  «(  ka 
ttarttlmtrtaam."    (M.  B.8.  T.  II.  p.  S8.> 

■ar^  L j__. ,..!.-_ ,  MODediM  h«ih«t»fa  pmTlow  uw,  diboogh  wc  «■ 

re  exptCMin  wscd  m^  Mt  b*  AmwL 
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out  oopwioaing  tbe  slighteit  incODvetienoe,  And  at  length 
excited  a  disease  that  hM  terimtiat«d  fatally ;  in  tbe  Lcudoii 
Medical  aad  Physical  Journal  for  February^  ISl^  a  case  is 
related  in  which  death  waa  occasioned  by  a  chocolate-Aut 
haviag  lodged  in  the  eotnooe  of  the  appendix  vcnaifonnia  ;  and 
in  the  Edinburgh  Medical  and  Surgical  Journal  for  Jiilv,:1810, 
we  hare  an  analogous  case,  commuiticated  by  Dr.  Briggfi  of 
liverpool,  where  taa  Appendix  c»ci  sphacelated,  owing  to  the 
irritation  of  a  human  looth  which  was  found  sticking  in  its 
carity.  Mr.  Children  has  lately  communicated  to  the  Royal 
Society  a  case  where  a  concretion  in  the  colon  produced  death; 
upon  examination  it  was  found  to  contain  a  plum-atone,  as  a 
nucleus,  and  to  consist  of  a  fine  fibrous  vegetable  substance, 
from  the  inner  coat  enveloping  the  farina  of  tae  oat,  and  .which 
was  derived  from  the  oatmeal  upon  which  the  deceased  bad  fed. 
(Phil.  Trans.  1822.)  However  aisposed  we  may  feel,  by  a  forced 
construction  of  the  term,  to  consider  such  agents  as  shw  poisons, 
it  is  very  evident  that  they  can  rarely  have  been  made  subser- 
vient to  the  purposes  oi  secret  poisoning ;  although  a  case 
occurred  in  tbe  practice  of  the  authur,*  in  wnicbagirl  swallowed 
six  copper  pence  for  the  avowed  purpose  of  destroying  herself; 
the  coin  produced  a  disease  which  remained  chronic  for  a  very 
consideraole  period,  when,  after  a  lapse  of  five  years,  they  weie 
voided,  and  the  young  woman  recovered.  A  similar  attempt 
was  also  made  by  Theodore  Qardelle,  after  bis  conviction  for 
the  murder  of  Mrs.  King  {vide  ante) ;  he  swallowed  a  number  of 
halfpence,  for  tbe  purpose  of  destroying  himself,  but  without  any 
iU  effect.  Pr,  BaiUie,  in  his  "  Morbid  Anatomy,"  relates  an 
instance  where  five  halfpence  had  been  lodged  in  a  pouch  in  tbe 
'Stomach  for  a  considerable  time,  without  occasioning  aqy  irrita- 
tion ;  and  Mr.  A.  Thomson  has  also  furnished  us  with  two  ana- 
logous, cases  in  children,  in  one  of  which  the  copper  coin 
remained  six  months  in  the  intestines,  and  in  the  other  two 
months.  These  facts  furnish  sufficient  data  to  enable  the  prac- 
titioner to  appreciate  the  degree  of  danger  attendant  upon  such 
aaents,  and  to  determine  how  far  they  can  ever  become  success- 
f^  instrumeots  in  the  hands  of  the  assassin.'f- 

But  it  has  been  supposed  that  certain  bodies,  as  glass,  ena- 
mel, diamonds,!  Qgi^tes,  smalt,  &c.  when  administered  in  the 
form  of  powder,80  lacerate  tbe  membranes  of  tbe  stomach  by  the 
sharpness  of  their  particles,  as  slowly  to  destroy  life;  and  upon 
the  same  principle,  it  has  been  asserted,  that  human  hair. 


^cal  Tmuutum,  oitukd,  "  AeeouDt  of  k  Mm  wba  Jind  Tw  YeMf  wtUx  bwvig 
■Tallowtd  a  iminbti  of  Clup  Koive*." 

{  In  tbs  rdgb  of  Louis  XIV.  Uemietu,  Ducbm.  of  CMeina,  it  uid  (o  ban  bom 
pawned  hj  diamoDd-duBt  mixed  with  piwdaGd  mgar.  1%e  Bame  HibMMsa  u  maait- 
nMd  unmig  other  axnawdinary  poiwoai  li  baring  bam  idniriifid  ia  UtttmiatWi 
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clMpped  fine,*  constitutis  the  actiT«  ingfcdient  of  a  slow  imison 
frequently  employed  in  Turicey,  and  Hiat  it  indaces  by  irntatioti 
a  (Tronic  disease  reMiuyiii^  cancer.  Witlt  respeot  to  the 
dang«r  arisiDg  from  the  ingestion  of  diamond  dust,  enamel  pow- 
der, (Mwder^  glass,  and  the  like,  there  still  noay  be  said  to 
esiBt  some  difference  of  opituon.  Caldaoi,  MuidnizzntOit  and 
M.  Le  Sauvage,  have  reported  experiraenta  made  upon  men  and 
inferior  animals,  in  which  no  bad  conseqaences  followed  the 
adminifitratioii  of  such  bodies ;  wfaeretu  Schungius|  and  Carda- 
nus^  cite  instances  where  persons  have  died  of  ulcerations  of  the 
stomach  from  such  causes  ;  and  this  opinion  receives  the  sup- 
port of  Plouquet,||  Stoll,**  Gmeiin,tt  Fodere.tJ  Mahon,^ 
Franck,||||  and  many  others.  The  modem  pathologist  will  not 
find  much  difficidty  in  reconciling  such  conBictiag  testimony. 
The  esperimentalist  may  administer  mei^anicat  substances  a 
thousand  times  without  producing  any  ill  effects,  while,  und«' 
certain  circumstances,  the  most  trivial  body  may  lodge'  in  the 
intestines  and  produce  death  ;  but  surely  the  occasional  oocun- 
Fence  of  such  acddents  ought  not  to  confar  the  g«iurai  title  of 
poitoH  upon  the  substances  which  may  happen  to  produce  them. 

Having  thus  disposed  of  a  considerable  nomber  of  bodies, 
which  have  been  classed  as  alow  poisons,  we  mav  proceed  to 
observe  that  most  c^  the  other  substanoee  which  have  found  a 
fAaca  in  the  same  division,  appear  to  us  to  d«setve  consideratioft 
under  a  very  diiferent  hewi,  and  that  we  shall  get  rid  of  much 
obsoarity  by  adopting  the  ft^lowing  arrangement. 

2.  Comteculive  Pouoidng. — Where  the  patient,  having  nco>. 
vered  from  the  acute  effects  occa«oned  by  the  ingestiixi  of  m 
single  dose  of  poison,  subsequently  su&rs  a  series  cm  symptoms 
from  the  injured  structure  to  which  it  had  given  origin.  By 
tefening  to  our  definition  of  alow  poisoning,  we  shall  at  once 
perceive  the  striking  and  important  distinction  between  ^at 
wad  coKiecative  poisoning.  The  following  case,  related  by  M . 
Orfila,  may  serve  as  an  illustration.  Maria  Ladan  drank  by 
mistake  a  spoonful  of  aquafortis,  the  moat  violent  symptoms 
BUpervened,  but  which  by  judicious  treatment  gradiuiJly  aab- 
aioed,  when  at  length  she  passed  by  stool  a  long  membranous 
substance,  rolled  up,  and  which  represented  the  form  of  the  kbO- 
phagns  and  stomach,  and  which,  in  fact,  was  found  to  be  the 
interior  membrane  of  these  organs ;  from  that  moment  the  aen- 

*  Old  vomen  in  the  countr;  Kcommnid  the  satot  letatij  fbr  the  destruction  of 
vonm;  pcebnUj  ihe  medknc  md  the  poiHD  tr»j  ht  equally  eSfactiTe. 
+  sifsi  Sdcntif,  e  Letter,  ddl' Accutemii  di  Padova,  MM.  iii.  p.  1 1, p.  I. 

I  Cl^lalogu. 
§   DeVenenig. 

II  Commait.  luttei  Homidd.  p.  I1T. 
»  Hadn  Ucdoidi.  Patt  VI.  p.  ea 
t+ Hut.  OenenI  de  Venenia  afiDenl. 
it  Med.  Lej.  torn.  ii.  p.  110. 

§§  Tom.ii.  p,346. 
nil  Man.  dt  Toxicol. 
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■ibility  of  the  digestire  organs  become  excessive,  and  two 
montu  after  the  accident  she  experienced  a  sudden  shock  and 
died.  Mr.TartiB,  jn  observing  upon  case«  of  this  kind,  asserts 
that  the  symptoms  produced  at  nrst  by  the  nitric  acid  decreaae 
insensibly  ;  and  that  at  the  end  of  a  certain  period,  the  intemal 
membrane  of  the  digestive  canal  is  struck  with  death,  and 
thrown  o£F,  and  the  person  dies  of  a  marasmus.  Fordyce*  relates 
the  case  of  a  woman  who  was  subject  lo  cholics  for  the  space  of 
thirty  years,  in  consequence  of  having  ouce  taken  an  infusion  of 
the  pulp  of  colocynth  prepared  with  beer.  This  was  undoubtedly 
an  extraordinary  instance  of  idiosyocrasy,  but  it  is  probable  that 
some  organic  lesion  was  occasioned  by  its  operation,  to  which 
the  aubseqnent  suffering  is  to  be  referred.  We  have  hitherto 
only  considered  the  effects  that  may  arise  from  the  ingestion  of 
a  angle  dose  of  poison,  but  there  are  numerous  and  very  interest- 
ing cases  in  which  fatal  results  have  been  produced  by  the  repe- 
tition  of  small  doses  at  various  intervals.  We  therefore  propose 
a  third,  and  new  subdivision  of  our  subject,  viz. 

3.  Accumulative  Poisoning. — By  the  repeated  administration 
of  a  snbstance  in  doses,  of  which  no  single  one  could  occasitm 
barm;  but  which,  by  graduallv  accummting  in  the  eyeteta, 
ultimately  occasions  (hsease  ana  death. 

The  familiar  operation  of  mercury  will  at  once  suggest  itself 
to  the  physician,  as  a  striking  illustration  of  that  speties  of 
poisoning  which  we  have  ventured  to  name  Accumulative,  and 
to  the  forensic  student  the  effects  of  this  metal,  in  reference  to 
such  a  quality,  will  form  a  more  than  ordinary  object  of  interest, 
as  involving  questions  which  hsve  frequently  embarrassed  judi^ 
cial  inquiry ;  as,  for  instuice,  Whether  it  can  he  dormant  any 
considerable  time  without  betraying  its  effects  upon  the  coosti- 
tutioD,  and,  havii^  displayed  its  powers,  and  the  symptoms 
luving  subsided,  vi?.,  saUvation,  &c.  Whether  they  can  be 
renewed  without  a  fresh  apphcation  of  the  substance?  See 
Corrosive  Sublimate, 

To  how  many  substances  this  power  of  accumulation  extends 
is  at  present  not  well  understood.  It  may  occur  in  those  that 
act  by  absorption,  and  in  those  whose  action  is  wholly  local. 
Arsenic,  digitalis,  and  several  of  the  narcotic  plants,  as  hemlock, 
may  nadoubtedly  occasion  serious  mischief  in  this  manner,  as 
the  author  has  more  fully  explained  in  another  workff  and  we 
have  lately  heard  of  seve^  mtal  cases  arising  from  accumulated 
masses  of  magnesia  in  the  prima  via,  from  the  habitual  use  of 
small  doses  of  that  earth. 

Thehistoiy  of  many  of  the  arts,  especiallytbose  of  metallurgy, 
would  furnish  also  abundant  examples  of  this  kind  of  poisoning. 

Hiese  few  facts  are,  we  txust,  sufficient  to  authorise  the  fore- 
going arrangement,  and  we  apprehend  that  the  adoption  of  tiie 

ChJniiB.  el  HwL  p.  66, 
igU,  t&  edit,  Tij,  1.  p.  SS4. 
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distinctions  upon  which  it  is  founded,  wiU  be  of  great  service  io 
establiBhing  fixed  and  definite  DOtioas  with  regant  to  the  chronic 
operation  uf  poisons.     It  may  perhaps  be  nseful  to  present  the 
reader  with  a  synoptical  recapitulation  of  the  subject. 
A  Slow  Poiion. — A  sin^e  dose  is  sufficient ;  whidi  prodaces 
upon  its  administration  no  sensible  effect,  but  gradnally 
undermiaeB  the  health. 
A  Consecutive  Poisott.~~A  sin^  dose  is  sufficient ;  producing 
the  most  violent  symptoms,  very  shortly  after  its  inges- 
tion, but  vhich  gradually  subside,  and  the  patient  is  sup- 
posed cared  ;  vnen,  at  some  fixture  period,  death  takes 
place  from  the  organic  lesiona  that  had  been  occasioned. 
Ah  Accumulative  Potton. — Many  doses  are  reqnired ;    the 
effects  being  produced  by  the  repetition  of  doaea  which 
would,  individually,  he  harmless. 
There  still  remains  another  point  of  view  in  which  it  ia  essen- 
tial to  regard  the  operation  of  a  poison,  in  order  to  establish  m 
distinction  between  those  substances  which,  in  a  giren  dose, 
will  destroy  life  under  every  circumstance  of  constitution,  and 
those  which  occasion  death  in  consequence  of  some  constitu- 
tional peculiarity  in  the  individual  to  whom  they  may  have  been 
aidministered,  and  which  are  innocuous  to  the  general  mass  of 
mankind ;  the  gradations  by  which  food,  medicine,  and  poison^ 
are  thus  enabled  to  branch  into  each  other  cannot  be  defined, 
because  the  circumstances  with  which  they  are  related,  defy 
generalization.  The  distinction,  however,  mnst  be  aclcnowledged 
and  preserved,  and  we  know  no  terms  better  adapted  for  express- 
ing it  than  those  of  Absolute  and  Relative  poisons ;  and  oar 
readers  are  accordingly  requested  to  receive  them  in  conformi^ 
with  this  explanation,  whenever  they  occur  in  the  following 
pages.     Every  work  professing  to  treat  the  subject  of  poisons, 
abounds  with  instances,  in  which  articles  that,  by  universal  con- 
sent, are  consideretl  innocuous,  have  occasioned  the  most  dire- 
ful effects.    Moigagni  relates  a  case  of  a  person  who  died  from 
eating  bread  made  with  the  farina  of  the  cnesnut.     Dr.  Winter- 
bottom*  says  that  he  is  subject  to  severe  nettle-rash  after  eating 
sweet  almonds.     Scbenkius  relates  a  case  in  which  the  genenu 
law  of  astringents  and  cathurtics  was  always  reversed.  Donatus 
telb  us  of  a  boy  whose  j^iwa  swelled,  whose  face  broke  out  in 
spots,  and  whose  lips  frothed,  whenever  he  eat  an  egg :  we 
might  add  many  more  examples,  bbt  it  is  needless  to  encumber 
a  subject  with  illustratioiis  which  is  already  so  obvious  and 
indisputable.     Niir  do  the  anomalies  of  conatitutionul  idiosyn- 
'  crasies  end  here,  for  they  not  only  convert  food  into  iwisoo,  biU 
they  change  poison  into  food,  or  at  least  into  a  harmless  repast. 
The  most  extraordinary  exemplification  of  this  on  record  is  cou- 
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taioed  in  the  history  of  the  old  man  at  Coiutantioople,  as  related 
by  M.  Pouqueville,  phyBician  to  the  French  mmy  id  Egypt,  and 
who  was  a  prisoner  at  Constantinople  in  the  year  1798,  "  This 
man,"  says  he,  "  waa  well  known  all  over  Constantinople,  by 
the  name  of  Suleyman  Yeyen,  or  Suleyman,  the  taker  of  corro- 
aive  Bublinaale.  At  the  epoch  when  1  was  there  he  was  sup- 
posed to  be  nearly  100  years  old,  havine  lived  under  the  Sultans 
Acbmet  111.  Abdul  Hamet,  and  Selim  III.  He  had  in  early  life 
habituated  himself  to  taking  opium  ;  but,  notwithstanding  that 
he  constantly  increased  the  dose,  be  ceased  to  feel  from  it  the 
desired  effect,  and  then  tried  sublimate,  the  effects  of  which  he 
had  heard  highly  spoken  of;  for  thirty  years  this  old  man  never 
ceased  to  take  it  daily,  and  the  quantity  he  could  now  bear 
exceeded  a  drachm.  It  is  said,  at  this  epoch  he  came  into  the 
shop  of  a  Jewish  apothecary,  and  asked  for  a  drachm  of  subli- 
mate, which  he  swallowed  immediately,  having  first  mixed  it  in 
a  glass  of  water.  The  apothecary,  terrified,  and  fearing  that  he 
ahonld  be  accused  of  poisoning  a  Turk,  immediately  shut  up  his 
ahop,  reproaching  himself  bitterly  with  what  he  had  done ;  but 
faia  Burpnse  was  very  great,  when  the  next  day  the  Tuik  came 
again,  and  asked  (or  a  uke  dose  of  sublimate." 

Morbid  states  of  the  body  may  also  exist  which  are  capable 
of  resisting  to  a  certain  extent,  or  of  modifying,  the  violent 
operation  of  particular  poisons.  In  the  history  of  the  Royal 
Academy  of  Sciences  for  1703,  a  case  is  related  of  a  woman, 
who  being  tired  out  by  a  protracted  dropsy,  under  which  her 
husband  nad  suffered,  ckaritabli/  administered  to  him  fifteen  or 
twenty  grains  of  opium  with  the  intention  of  dispatching  him ; 
hot  the  dose  immediately  produced  such  copious  evacuations  by 
sweat  and  urine,  diat  it  restored  him  to  be^th.  This  relation 
will  immediately  recall  to  the  recollecrion  of  the  classical  readar 
the  story  recorded  by  Plutarch,  in  his  life  of  Crassus,  of  Hyrodes 
kiiu^  of  Uie  Parthiiuis,  who  having  fallen  into  a  dropucal  com- 
plaint had  poison  (aconite)  administered  to  him  by  his  second 
son,  Phraates,  but  which,  instead  of  destroying  the  king,  as 
intended,  cured  hw  disease.  The  son,  however,  having  ibns 
failed  in  his  Attempt,  shortly  afterwards  smothered  liis  father 
vnth  his  pillow. 


Article  VIII. 


Speculations  and  Inquirie»  retpectittg  the  Action  and  Nature  ttf 
certain  Compomids  of  Sulphur. 

The  cases  in  which  stdphur  decomposes  water,  and  combines 
with  one  or  both  of  its  elements,  may,  perhaps,  be  reduced  to 
tiiree: 
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'  1.  The  action  of  a  metallic  Bolphuret. 

3.  liie  action  of  a  metallic  oxide  atul  sdphur. 

3.  The  action  of  ametftllic  oxide  and  a  metallic  sulphnret. 

The  simplest  case  is  that  of  putting  sulpburet  of  potassium 
into  water.  In  this  case  water  is  decomposed,  the  oxygen 
forming  potash  with  potassium,  and  the  hydrogen  hydros'ulphuric 
acid  with  the  aidphur ;  and  supposing  that  an  atom  of  sulphoret 
of  potassium  is  decomposed,  there  must  of  course  be  formed  an 
atom  of  hydrOBulpbate  of  potash  coosisting  of 

1  atom  hydrosulphuric  acid  (1  + 16) ..  =   17 
I  atom  potash  (8  +  40) ■ =  48 


When  potash  and  sulphur  are  boiled  together,  the  action  is  of 
course  more  txunplicated.  Water  must  be  decomposed,  for  an 
acid  added  to  the  solution  evolves  bydrosulphuric  acid,  and  sul* 
phnr  is  precipitated.  N^ow  bydrosulphate  of  potash  is  not 
decomposed  by  an  acid  so  as  to  precipitate  sulphur,  and  more- 
over, although  water  is  decomposed,  what  becomes  ofits  oxygen? 
Does  the  following  take  place  1 

I  atom  hydrogen =     1 

1  atom  sulphur =   16 

HydroBulphurie  acid 17 

And  does  the  atomof  oxygen  unite  with  another  atom  of  sulphor 
to  form  hyposulphurous  acid?  Thus  , 

1  atom  oxygen 8 

1  atom  sulpnur ,  16 

Hyposulphurous  acid 24 

This  appears  to  be  probable,  for  it  will  readily  be  granted  that 
oxygen  is  not  evolved  from  the  decomposition  of  the  water, 
while  its  hydrogen  is  forming  bydrosulphuric  acid.  The  oxygen 
cannot  unite  with  potash,  for  that  is  already  an  oxide,  and  it 
cannot  convert  it  into  peroxide,  for  that  is  decomposed  by  water. 
As  t^en  in  this  case  both  the  elements  of  the  water  appear 
necessarily  to  combine  with  the  sulphur,  there  are,  pernapi, 
formed  bydrosulphate  and  hyposulphite  of  potash.  Bat' here 
again  a  difficulty  occurs:  when  hydrosulpliate  and  hyposuU 
phite  of  potash  are  treated  with  an  acid,  although  hydrosulpbn- 
tic  acid  must  be  given  out  by  the  decomposition  of  the  former 
salt,  neither  of  them,  1  believe,  yields  sulphur,  which  is  well 
known  to.be  precipitated  from  the  solution  of  sulphur  in  potash. 
Is  there  a  third  compound  formed,  which  is  merely  a  solution  of 
snlphur  in  potasb,  and  in  which  no  water  is  decomposed?  I« 
there  m  fact  formed  a  real  sulphuret  of  potash  1  This  appeaia  to 
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me  probaUe ;  in  which  cue  we'shodd  hare,  by  disKdviiig  shl- 
pfanr  in  «  toIotioQ  of  potash, 


Hydrosulpbate  of  potash, 
Hyposulphite  of  potash, 
Sulphuret  of  potash. 


Without  the  existence  of  the  last  compound,  I  do  not  see  how 
sulphur  could  be  precipitated  by  au  acid ;  and  unless  the  first 
existed,  hydrosulpbnric  acid  could  not  bo  evolved  by  the  same 
means ;  and  it  seems  requisite  to  suppose  the  existence  of  the 
second  in  order  to  dispose  of  the  oxygen. 

This  subject  will,  perhaps,  admit  of  illustration  by  observing 
what  happens  when  chlorine  is  passed  into  an  aqueous  solutioa 
of  potash.  The  water  is  decomposed,  its  hydrogen  combines 
with  chlorine  to  form  hydrochloric,  and  its  oxygen  with  another 
portion  of  chlorine  to  form  chloric,  acid  ;  this  then  is  perfectly 
aoalogons  to  what  I  have  supposed  to  occur  with  sulphur.  It 
might  indeed  be  imagined  that  the  sulphur  is  converted  into 
sulphuric  acid  instead  of  hyposnlphurous ;  bat  this  does  not 
happen,  for  the  solution  when  decomposed  by  muriatic  acid 
affords  no  traces  of  the  sulphuric  on  the  addition  of  a  barytic 
salt 

Whether  a  compound  ofchlorioe  and  potash  exists,  I  know 
not;  btU  chloruret  of  lime  is  a  well-known  compound,  and  if 
chlorate,  and  consequently  hydrochlorate  of  lime  can  also  be 
formed  by  the  action  of  chlorine  upon  water  and  lime,  then 
the  parallel  between  the  actions  of  chlorine  and  sulphur  will  be 
complete;  we  should  have  hydrosulpbate,  hyposulphite,  and 
chloruret  of  lime. 

When  sulphuret  of  antimony  is  boiled  in  solution  of  potash, 
what  happens?  We  have  sulphur,  a  metallic  oxide,  and  a  metal, 
operating  npeit  and  decomposing  water  ;  and  when  soda  is  used 
instead  of  potash  (which  is  the  same  for  the  argument),  a  crys- 
tallized salt  is  obtained,  which  consists  cf  hydrosulpburic  acid, 
soda,  and  oxide  of  antimony.  When  sulphuric  acia  is  added  to 
this  solattoo,  hydrosulphunc  acid  is  given  out,  and  sulphate  of 
■ioda  formed,  by  the  decomposition  of  the  hydrosulpbate  of  soda; 
but  the  hydrosulpbate  of  antimony  not  being  decomposed  by  the 
sulphuric  acid  and  (unless  when  it  forms  a  double  salt),  being 
insoluble,  it  is  precipitated  of  an  orange  colour,  consisting,  there 
is  no  doubt,  of  hydrosulpburic  acid  and  oxide  of  antimony. 
Now  it  is  by  no  means  easy  to  discover  what  happens  in  this 
aue.  Let  as  suppose  we  are  operating  upon  an  atom  each  of 
potash,  antimony,  and  sulphur ;  if  only  1  atom  of  water  be 
decomposed,  then  protoxide  of  antimony,  as  we  have  reason  to 
suppose  is  the  case,  would  be  formed  by  the  union  of  44  of  anti-  . 
mony  with  6  of  oxygen.  We  have  then  lf>  of  sulphur  to  com- 
bine with  1  of  hydn^ieo  to  fonn  17  k  1  atom  hydrosulphorie 
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acid ;  but  this  would  be  Bafficieot  only  to  saturate  either  48 
of  potash  IS  I  atom,  or  53  of  protoxide  of  antimony  =  1  atom. 
Thu  is  a  difficulty ;  but  rb  a  douUe  salt  is  evidently  formed,  may 
we  not  suppose  that  the  metallic  oxides,  oxide  of  potassium,  and 
oxide  of  antimony,  form  sub^bisalts  witii  the  sulphuretted  hydrs- 
gen  ?  or  so  to  speak,  that  they  each  take  half  an  atom*  We 
should  then  have  a  salt  consisting  of 

I  atom  hydrosulphuric  acid =   17 

1  atom  potash =  48 

1  atom  oxide  of  antimony b  52 

■  It  can  hardly  be  admitted  that  more  than  one  atom  of  water 
is  decomposed ;  for  in  that  case  we  should  increase  the  difficulty ; 
since  not  only  would  there  be  2  atoms  of  hydrogen  to  combine 
with  1  of  sulphur ;  but  either  hyposulphurous  acid,  or  peroxide 
of  antimony,  must  be  formed  at  the  same  time;  now  for  the 
former  the  sulphur  is  evidently  insufficient,  and  peroxides  lose 
oxygen  by  exposure  to  the  action  of  hydrosulphuric  acid. 

The  action  of  hydrosulphuric  acid  upon  metallic  oxides  is 
reducible  also  to  three  cases.  First,  when  they  combine  without 
either  being  decomposed,  as  when  potash  unites  with  it  to  form 
an  bvdroBulphate.  In  this  case  neither  the  hydrosulphuric  acid 
yietcls  its  hydrogen,  nor  does  the  oxide  give  up  its  oxygen.  The 
same  appears  to  be  the  case  with  oxide  of  antim(my,  excepting 
that  the  compound  is  insoluble  in  water.  The  second  case  is 
when  the  hydroaalphuric  acid  is  decomposed,  bat  without  pre- 
cipitating the  metal  from  solution.  This  happens  when  sulphu- 
retted hydrogen  is  passed  into  a  solution  of^  peroxide  of  iron. 
The  excess  of  oxygen  combines  with  the  hydrogen  of  the  hydro- 
sulphuric acid,  the  peroxide  becomes  protoxide,  and  sulpnur  is 
precipitated.  The  third  case  is  that  of  adding  hydrosulphuric 
acid  to  solution  of  lead,  copper,  £cc.  In  these  cases  water 
appears  to  be  formed  by  the  umoQ  of  the  bydro^^en  of  the  bydro- 
Bufphuric  aud,  with  the  oxrgen  of  the  metallic  oxide,  and  the 
consequence  is  that  a  metallic  sulphuret  is  precipitated. 

These  hypothetical  ideas  are  thrown  out  in  the  hope  that  they 
may  lead  to  experiments  for  the  purpose  of  elucidating  an 
important  but  yet  obscure  branch  of  chemical  science ;  and  it 
may  be  observed,  if  these  speculations  are  just,  that  the  disco> 
very  of  hyposulphurous  acid  is  one  of  considerable  importance  in 
elucidating  this  sabjecL 
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Article  IX, 
On  the  CoUuum  at  Rome.    By  T.  B,  Underwood,  Esq.  MGS. 
(To  the  Editor  of  tbe  Annab  of  Philosophy^ 
SIR,  ratU,M)q2A,\%&i. 

As  I  am  not  awue  that  the  following  ciroumstance  has  been 
hitherto  noticed,  I  shall  beg  the  favour  of  the  insertion  of  it  in 
yonr  journal. 

It  19  generally  supposed  that  the  ground  plan  of  the  external 
waU  of  Sie  Cohseum  at  Rome  in  an  ellipBis.  This,  however,  is 
not  the  case,  as  I  discovered,  when  examining  it  in  September, 
1802,  that  the  plan  of  the  external  surface  of  uie  walls  oetween 
the  columQB  was  a  ttraight  line,  and  not  a  curve ;  so  that  this 
Tast  amphitheatre  is  in  fact  a  polygon  of  60  sides.  The  differ- 
eoce  in  the  effect  of  the  whole,  between  this  and  an  ellipsis,  is 
not  sensible  in  a  geoertl  view,  the  angles  of  the  polygon  being 
covered  by  the  columns ;  but  the  saving  of  time  and  expence  in 
constructing  the  arcbes  circular  in  a  curved  plan  must,  as  every 
architect  well  knows,  have  been  verr  considerable  indeed.  The 
entablatures,  however,  over  the  columns  are  eUipses,  which  is 
the  source  of  the  error  respecting  this  building. 

On  my  return  from  Italjr  such  was  the  force  of  prejudice,  even 
in  professional  men,  English  as  well  as  French,  in  ^vottr  of  the 
supposed  ellipsis,  that  I  could  not  obtain  any  credit  for  this 
statement,  nor  even  induce  any  one  who  visited  Rome,  by  accu- 
rate examination,  to  confirm  or  confute  it,  til]  M.  A.  Brongniart, 
Member  of  the  French  Institute,  on  his  visit  to  Italy  in  1820, 
undertook,  at  my  request,  the  inquiry,  and  his  careful  examina- 
tion has  confirmed  its  accuracy- 

I  have  the  honour, to  be,  your  humble  servant, 

T.  R.  Underwood. 


Article  X. 

Analysii  of  the  Argillaceout  Iron  Ore. 
By  K.  Phillips,  FRS.  &c. 

It  is  well  known  that  the  greater  part  of  the  immense  quan- 
tity  of  iron  yielded  by  the  mines  of  this  kingdom  is  obtained 
from  what  is  called  the  argillaceous  iron  ore.  A  specimen 
which  I  analyzed  was  of  that  variety,  which  is  called  at  Low 
Moor  Iron  Works  near  Bradford,  Yorkshire,  Black  Iron  Stone. 

Its  coloui',  as  its  name  imports,  is  nearly  black ;  its  sp.  gr. 
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3*0&6,  it  yields  esaily  to  the  knife,  and  becomes  mtgDetic 
when  heated  by  the  mowptpe.  .  r 

•  a.  lOQ  grains  of  tbis  ore  reduced  to  povder  and  atodcrately 
dried  cm  a  sand  bath,  lost  one  grain,  which  wa&.  evidently  mere 
kygrometric  moisture,  : 

.  6.  Aa  it  effeireaccB  atmngly  when  putinto  an  acid,,  100 
^ina  were  put  into  a  vial  contuoin^  autphnnc  acid,  the  weight 
of  which  aaa  its  contents  were  together  noted.  After  the  emr* 
vescence  was  orer,  which  took  place  alowly,  it  was  found  that 
29*3  grains  of  carbonic  acid  were  given  out.  The  iron  was  evi- 
dently in  the  state  of  protoxide,  f(^  crystals. of  protosulphate 
of  iron  were  obtained.  Indeed  no  percarboaate  of  iron  pro- 
bably exists,  or  at  any  rate  none  has  been  described,  aud  it 
cannot  be  formed  artificially. 

c.  200  gi-ains  of  the  ore  were  treated  with  muriatic  acid ;  nitric 
acid  was  added  to  convert  the  protoxide  of  iron  into  peroxide. 
The  solution  was  decomposed  by  ammonia,  and  the  peroxide  ^f 
iron  precipitated,  being  washed,  dried,  and  ignitea,  weighed 
97'5gnuns.  On  repeating  the  experiment  Uie  mean  result  %»» 
96*15  =  48075  per  cent.  The  iron  in  Uie  ore  exists  as  ^ready 
mentioned  in  the  state  of  protoxide, ''and  as  40  peroxide   are 

Sttivalent  to  36  prc^oxide.  4ti'Q75  are  equal  to  43'26  protoxide 
iron,  which  is  the  quantity  contained  in  100  grains  of  the  ore> 
(/.  The  resitluuDi  msolubte  in  muriatic  acid  was  of  a  duik 
colour,  and  aftec  being  moderately  dried,  it  was  heated  to  redr 
fiess  in  a  platina  crucible;  by  this  it  became  perfectly  white, 
and  lost  5*33  grains,  which  is  the  weight  of  the  carbonaceous 
matter.  The  insoluble  residuum,  consisting  of  silica  and  alu- 
mina, gsve  a  mean  of  18*12  per  cent. 

e.  Toe  ammooiacal  solution,  after  the  separation  of  the  iron, 
was  treated  with  carbonate  of  ammonia ;  by  this  a  quantity  of 
carbonate  Of  lime  w^s  thrown  down;  it  weighed  in  one  experi- 
ment 7,  and  in  the  other  6*5  grains,  giving  a  m^au  of  3-74  of 
lime,  which  of  course  existed  in  the  ore  in  the  stale  of  carbonate^ 

f.  The  ammoniacal  solution,  evapprated  so  as  to  expel  aU 
excess  of  ammonia,  was  treated  with  prussiate  of  pomsb  ;  a 
precipitate  of  a  light  pjnkish  hue  was  obtained,  but  the  quantity 
was  too  small  to  allow  of  determining  the  quantity  of  oxide 
of  mmiganese  which  it  indicated. 

It  will  then'  appeal- that  the  ore,  usually,  but  improperly  called 
argillaceous  iron  ore,  is  in  fact  a  carbonate  of  iron,  consisting  imT 

a      Moisture 10    . 

b      Carbonic  acid  . . , , , 29-3 

e      Protoxide  of  iron 43*26 

.    f  Carbonaceous  matter 5*33 

\3ilica  and  alumina 13*12 

*-     Lime 3*74 

.      100-76    .,  _  ..  .! 
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ABiniatomofcarbonicmoidis  t«preientedby3S,  Rtid  oi)6  of 
protoxide  of  iron  by  36,  the  43-26  of  protoxide  which  the  or* 
BOolwiiB  «uM  be  oombiiwd  with  nearly  26*4  of  the  26-3  of  aw- 
boaic  BCtd,  leavinr  QrH  to  combine  with  3'74  of  lin^  ■.  <{ihi»» 
tity  of  CBrboDic  acid  which  exceeds  but  little  the  nqnato  pnipoi>> 
tioti,  ftnd  «hi(di  will  not  acoouirt  for  die  cn«n  in  the  aaalysis. 
AUlungh  ia  titis  om  ftvm  Yoriuhire  the  qnantiLy  ni  oxide  of 
magaiMBa  ie  exUcudy  unel),  there  are  some  of  t^e  ore*  in 
Wbles  wbidi  mmtoiiL  nearly  10  per  cent,  of  it. 


Articlb  XI. 

AkAlysEs  ot  Books. 
Ph&rmacopada  Collegii  Itegali$  Medkorunt  Londinensii,  1834. 

1  R  A  V  B  been  ntoni  than  once  called  upon  by  what  I  conceived 
to  be  the  imperfect  attempts  of  the  College  of  PhyBiciaota 
towards  improviDg  the  rhannaoopceia,  to  speak  in  terms  of 
fdmost  unqualified  disapprobation  of  their  proceeding;  and 
although  it  ia  impossible  to  deny  that  many  of  the  errors  com< 
mitted  in  the  edition  of  1809  have  been  rectified  on  tbe  preaent 
occasion ;  yet  it  appears  to  me  that  the  performance  i*  of  a  mitch 
less  perfect  description  than  the  public  have  a  right  to  demand ; 
and  I  ehall  now  briefly  state  the  cases  in  which  I  think  errors 
hare  been  committed  or  suffered  to  remain  uncorrected,  premis- 
iog,  however,  that  the  College  appear  to  have  exercised  ft  sound 
discretion  in  refusing  to  admit  many  of  the  novelties  of  the  day 
into  their  Pharmacopoeia. 

No  alteration  has  been  made  by  the  Ccrflege  with  respect  to 
the  arrangement  of  the  PhermacOpceia,  and  if  that  whioh  is 
adopted  be  not  the  most  scientifio  or  perfect  that  mi^t  have 
twen  selected,  it  does  not,  that  I  am  aware  of,  indnde  any  veiy 
tnarked  iDoonsiatence,  and  it  was,  therefore,  most  pro^nt  to 
so^r  it  to  retnain  without  any  alteration. 

The  College  have  introduced  into  the  Materia  Medica, 
Acidum  Aceticum  fortius,  which  is  explained  to  be  Acidum 
Aoeticum  4  ligno  destillatum ;  its  speciflc  gravity  is  stated  to  be 
1-046,  and  IW  grains  of  it  are  said  to  decompose  87  grains  of 
crystallized  Eubcarbonute  of  soda.  -  The  introduction  of  a  pure 
acid  is  an  improvement.  I  have  not  examined  any  of  exactly 
this  strength,  but  admitting  that  100  grs.  decompose  87  of  crys- 
tallized suDcarbonate  of  soda,  it  must  be  very  neariy  sit  times  as 
atrong  as  good  distilled  vinegar,  now  called  aoidufti  aceticum  dilu- 
tum.  When  properiy-prepared  by  the  manufhoturer,  the  stronger 
acetic  acid  procured  by  the  decomposition  of  wood  is  much 
pleasoDter  then  tbat  derived  firom  the  mere  distiUation  of  vinegar ; 

■■    c;o6q|7 


ISOiJ  ■  Pharthaa^aia  iMidhtensis.  451 

and. I  think'ttie  Gtatiege  might  ftdTftntageoUBlv  hale  omitted  the 
Utter,  xmiaa  the  former  in  all  oasei  iestcad  of  it.  Added  tO' 
which  eoetic  acid  iswarcefyk  proper  appellatiou  for.att  atctd 
oontaiuing  eo  much  maoilogs,  ttMt  aoetiUes  a>e  with  Ai&.- 
ctalty  formed  fa^  using  it. 

tn  the  last  Fharmacopccia  directiooa  wera  iatrodtioed  for  the 
preparation  of  citric  acid ;  these  are  still  contmiMd,  allhon^h 
the  atud  it  now  also  iutroduaed  into  the  materia  medfaca ;  la 
the  present  PharmacoptBia,  a  formula  is  also  given  for  preparing 
tartaric  acid,  but  by  what  I  pieeume  to  be  an  orenight  this  acid 
is  not  included  in  the  Materia  Medica,  as  it  ought  to  bare  been 
for  the  same  reasons  that  induced  the  placing  of  citric  acid  under 
tliBt  head.  With  respect  to  the  tartaric  zaa,  it  may  also  be  ob-. 
stived,  that  one-half  oftbat  which  the  bitartrate  of  potash  con- 
tains is  losL  The  method  directed  is  to  saturate  the  excess  of  acid 
in  the  bitartrate  by  causing  it  to  decompose  catbonate  of  lime,  and 
then  the  tartnU«  of  lime  formed  is  to  be  treated  with  sulphuric 
acid.  As  iar  as  it  goes  this  ii  well,  but  no  notice  whatever  is 
taken  of  the  rffloainia^ ,  tartrate  of  potash,  which  the  College 
should  hava  directed  cither  to  be  cryatalliffid ;  or,  to  be  decom- 
posed in  the  well-known  manner  by  muriate  of  lime,  this  beio^a 
refuse  product  of  more  than  one  j^armaceutic  preparation. 
With  t^ard  to  beaEoic  aoid,  the  OoUege  have  adopted  an 
iiqproTement  by  restoring  the  process  by  sublimation,  which 
thiey  rejected  from  the  Pharmacopoeia  in  1809.  But  the  medi- 
cine is  too  unimportant  to  require  any  particular  notice.  In 
preparing  muriatic  acid,  the  College  direct,  as  before,  that  iU 
■pecific  gravity  should  be  1*160 ;  but  they  have  now  given  the 
saturating  power  of  crystallized  carbonate  of  soda  as  a  measure  of 
it*  streogtb,  instead  of  that  of  carbonate  oflime,  as'fbrmerly.  I 
fbnnd  that  the  acid  nrooored  by  the  CoUese  process  Iiad  a  specie 
fie  gravity  of  l'164o,  and  as  100  parts  of  it  decomposed  almost 
exactly  44  of  carbonate  of  lime,  they  would  saturate  the  equiva- 
leot  qaaDtity  of  crystallized  carbonate  of  soda,  or  134  parts. 
The  College  say  124,  and  this,  therefore,  is  probably  almost 
correct  with  respect  to  acid  of  specific  gmvity  I'lOO  as  directed. 

No  alteration  has  been  made  ia  the  process'  for  preparing 
nitric  acid ;  but  with  regard  to  the  standard  for  ascertaining  ita 
saturating  poiver,  that,  as  iu  the  case  of  nuiriatic  aoid,  ia  changed 
firom  carbonate  of  lime  to  subcariionale  of  soda ;  ttnd  although  it 
is  stated  with  great  precision  that  100  groins  saturate  212  of  erya- 
taliiaed  suboarbonate  of  soda,  (the  quantity  by  calculation  being 
only  half  a  grain,  more,)  I  am  yet  of  opinion  that  the  method  of 
using  oarbonate  oflime  is  the  beMb,  for  r«a*ona  which. Or.  Wollas- 
ton<ha8<:8tated;  the  fact,  howejver,  isy  that  neither  plan,  isatidl 
needful  when  the  apeci&Cigrarily  isRtatCd. i  With*  nQureVer^  1^ 
near  approach  to  accuracy: which  the  GoUag^  have  now  made* 
there  can  .be'  no  objection  to  the  statemeot.  I  cannot  c6iir 
eaire  *hjtiie  Gdilege  pieniat:it  'onj^nnlg^  tiiftt' the  niUio.  asid 
2g2  C;ooqIc 
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obtamed  by  the  first  part  of  the  process  vfakdi'tfaey  direct, 
should  be  redistilled  with  bq  additional  quantity  of  nitte.  The 
acid  ia  as  pore  as  possiUe,  and  has  uie  solvent  power  and 
Bpeufic  gravity  which  they  attribate  to  the  rectified  acid ;  and 
by  omitUng  the  redistillalioa,  time,  trouble,  expense,  waste,  aod 
a  disagreeable  operation,  are  avoided,  withont  losing  even  the 
shadow  of  an  advaatage. 

The  directions  for  preparing  liquor  ammonue,  as  fat  as  the 
proportions  of  the  ingredients  are  concerned,  remain  nnchanged, 
ana  so  also  does  the  quantity  of  the  fluid  to  be  distilled  from 
them;  but  it  is  now  directed  that  the  temperature  of  the  re- 
ceiver should  not  exceed  60  degrees.  Now  one  of  two  things 
mast  happen ;  the  strength  of  the  product  is  either  increased 
by  this  iteration,  or  it  is  not.  If  it  be  unattended  with  ad- 
vantage, t]ie  only  remark  required  is  obvious  -, — why  make  the 
alteratioa?  If,  on  the  other  hand,  the  strength  of  the  solutitHi 
is  increased  as  one  might  expect,  why  is  its  specific  gravity, 
and  consequendy  its  strength,  stated  to  be  similar  to  what  it 
was  in  the  last  Phannacopoeia  1  The  specific  gravity  was  there 
fixed  at  0'960,  and  it  remains  the  same,  although  we  are  now 
directed  to  keep  the  receiver .  cooled  to  60°  for  the  obvious 
purpose  of  rendering  it  more  powerful. 

The  method  of  preparing  potassse  acetas  ia  altered,  but  I  much 

a nestion  whether  any  improvement  has  been  introduced,  except 
lat  of  tising  pure  acetic  acid  instead  of  distilled  vinegar ; 
by  this  tiie  iaconveniences  arising  from  the  mucilage  whidi  the 
latter  contained  will  certainly  be  obviated,  and  I  have  no  doubt 
but  a  pure  and  white  salt  is  at  once  procurable.  In  the  late 
Pharmacopeia,  the  directions  were  to  boil  the  solution  of  ace- 
tate of  potash  to  dryness,  but  now  the  solution  is  to  be  evapo- 
rated until  a  pellicle  forms,  and  this  beii^  removed  is  to  be 
preserved  and  dried,  as  acetate  of  potash.  I  have  not  tried  this 
process,  but  if  practicable,  it  must,  I  think,  be  tedious,  and 
unattended  with  any  advant^e  over  the  method  of  evaporation 
to  dryness. 

The  next  alteration  which  I  shall  notice  is  an  unqaestionaUe 
impTovement-^that  of  procuring  carbonic  acid  fix>m  the  decom- 
position of  carbonate  of  lime  tor  the  purpose  of  preparing  car- 
bonate or  rather  bicarbonate  of  potash,  instead  of  obtaimng  it 
as  in  the  last  Phaimacepeeia,  (and  even  then  in  too  small  quan- 
tity,) from  the  decomposition  of  subcarbonate,  or  rather  sesqui- 
caiiionote  of  ammonia.  But  here  my  commendation  must  end; 
for  by  a  very  obvious  oversight,  the  College  have  directed  the 
solution  of  carbonate  (bicarbonate)  of  potash,  to  be  evaporated 
for  the  form^on  of  crystals,  when  there  is  not  actual^  mora 
than  aboot  one-fifth  of  the  water  present  necessary  for  their 
solution.  Indeed  on  account  of  the  very  strong  solution  of  the 
subcarbonate  (carbonate)  of  potaah  which  the  (Allege  direct  fur 
conversioa  into  bieaibouate,  I  have  but  little  ^oabt  that  the 
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tubes  wUch,  on  common  occasions,  would  be  nsed  for  conveying 
the  gas,  would  soon  be  choked  with  ciystals,  find  the  whole 
apparatus  would  probably  be  blown  to  atoms. 

Witfi  respect  to  sulphate  of  potash,  the  College  would  have 
acted  economically  in  imitating  the  directions  of  the  Edinburgh 
'Phannacopceia,  by  saturating  the  excess  of  acid  of  the  bisulphate, 
with  lime  mstead  of  potash ;  by  this  the  waste  would  have  been 
avoided,  of  using  a  salt  of  greater  value  to  obtain  one  of  less. 
But  as  potasBse  sulphas  is  now  also  in  the  Materia  Medica, 
the  chemist  may  avail  himself  of  those  economical  modes  of 
operating  ,which  the  College  have  too  frequently  neglected,  and 
that  withoutTany  attendant  advantage.  The  same  remarks  will 
also  apply  to  the  preparation  of  sulphate  ofsoda. 

The  directions  Tor  preparing  thai  important  medicine,  tarta- 
*  rized  antimony,  are  most  exceedingly  and  unequivocally  improv- 
ed :  there  is  indeed  nothing  new  in  the  process,  but  it  is  simple 
«nd  effectual;  whereas  the  method  which  has  given  place  to  it 
waa  the  worst,  considering  that  it  really  was  practicable,  that 
ever  was  devised.  The  College  have  now  directed  the  use  of 
the  ^asB  of  antimony,  but  1  think  that  the  proportion  ordered 
is  nuher  too  small  to  convert  the  whole  of  the  tartar  into  tartar- 
ized  antimony. 

The  preparation  which  I  shall  next  notic<!  is  the  vtnam  anti- 
monii  tartarizati.  In  those  preparations  in  which  wine  was 
formeriy  employed,  the  College  nave  now  directed  very  dilute 
spirit  to  be  used,  still  retaining,  however,  with  unqnestionable 
improf^ety,  the  appellation  of  vt»i»n.  In  the  present  instance, 
I  am  not  aware  that  the  change  has  been  either  beneficial 
or  otherwise;  bat  I  shall  presently  notice  a  [weparatioa  in 
which  the  alteration  has  been  decidedly  hnrtfiil,  because  the 
C(^ge,  without  seeming  to  liave  been  aware  of  the  fact,  have 
much  weakened  the  medicine.  Added  to  this,  dilute  spirit  of 
veiy  di^rent  degrees  of  strength  is  now  nsed  instead  of  wine, 
which  must,  I  think,  have  been  more  uniform  in  its  power. 

Amon^  metallic  preparations  a  place  has  been  given  to  subni- 
trate  of  bismuth.  The  process,  which  is  extremely  single,  I 
have  not  examined ;  but  even  if  the  metal  or  add  shoald  either 
of  them  be  in  excess,  the  precipitate  will  at  any  rate  be  obtained 
without  difficulty. 

With  respect  to  the  preparations  of  iron,  there  have  been 
some  alterations  which  are  to  be  considered  as  amendments; 
but  I  am  apprehensive  that  the  good  which  has  been  done  is 
more  than  counterbalanced  by  the  omission  of  improvements,  or 
the  commission  of  errors. 

'  Fernim  ammoniatum  is  so  weak  a  preparation  as,  perhaps, 
■carcdy  to  be  worthy  of  notice ;  the  process  for  obtaining  it  has 
been  altered ;  it  could  scarcely  have  been  rendered  worse,  and 
yet  I  do  not  think  it  has  been  improved.  In  the  late  Pharma- 
■vopceia  this  prepuatkm  was  directed  to  be  formed  by  BubUming 
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a  mixture  of  muriate  of  MDiqoDia  and  suboarbonate  of  iroa ;  the 
coQ^quencQ  of  which  was,  that  until  the  carbonic  had  combined 
with  a  coDBiderable  poi'tion  of  the  ammOiiia  of  the  muriate, 
and  formed  carbonate  of  ammooia,  no  fernim  ammoniatum  oould 
be  obtained,  and  then  only  afler  considerable  waste. 

Instead  of  directing  a  mixture  of  muriate  of  ammonia  and 
carbonate  of  iron  to  be  subjected  to  sublimation,  the  College  have 
non  ordered  the  carbonate  of  iron  to  be  mixed  with  muriatic 
acid,  and  the  substance  remaining  alter  evaporation  to  dryness, 
to  be  mixed  with  muriate  of  ammonia,  and  then  submited  to 
sublimation.  It  bo  happens,  however,  that  the  muriatic  acid 
dissolves  scarcely  more  than  one-third  of  the  subcarbonate  of 
iron ;  fio  that  waste  appears  to  be  incurred.  Indeed  the  better 
and  more  obvious  process  for  procuring  this  medicine  is  simply  to 
boil  down  a  mixed  s(Jution  of  muriate  of  ammonia  and  permu- 
tiateof  iron  to  dryness.  By  this  a  preparation  of  uniform  strength 
and  unquestionable  efficacy  would  be  obtained ;  and  those  pracf 
titioners  would  be  gj^atified  who  are  of  opinion  that  muriate  of 
ammonia  is  a  useful  adjunct  to  permuriate  of  iron. 

In  preparing  the  ferri  subcarbonas,  the  College  still  continue 
the  wasteful  process  of  directing  nearly  one-half  more  sulphate 
of  iron  to  be  used  than  the  subcarbonate  of  soda  is  capable  of 
decomposing.  No  excuse  can  be  offered  for  this,  since  it  bad 
been  pointed  out  for  correction.  Six  parts  of  subcarbonate  of 
Bodii  only  are  directed  to  be  used  with  eight  parts  of  sulphate  of 
iron,  of  which  they  can  decompose  only  about  5*4  parts.  It  is 
indeed  true  that  sulphate  of  iron  is  a  cheap  material,  but  the 
chemist  should  have  the  opportunity  of  using  it  to  the  beat 
Advantage,  and  errors  of  this  description  furnish  those  who  are 
inclined  to  neglect  the  directions  of  the  College  in  other 
respects  with  too  plausible  a  pretext  for  so  doing. 

rertum  taitaiizatmn,  the  preparation  next  to  be  noticed,  hu 
been  much  improved  by  the  alterations  which  the  College  have 
introduced.  Instead  of  ordering  the  whole  mass  to  be  dried, 
and  which  contained  a  considerable  quantity  of  iron  unacted 
upon,  the  soluble  portion  only  is  directed  to  be  used,  and  the 
tM^neoUt  solution  of  it  evaporated  to  dryness  constitutes  ferrum 
tartarieatum.  There  ii,  however,  ose  part  of  Uie  process  sow 
introduced  which  is  perfectly  useless — 1  allude  to  the  ditectioBs 
for  boiling  the  m^tal  m  the  solution  of  tartarized  iron  towards  the 
end  of  the  process.  No  effect  can  surely  be  hoped  to  be  pro- 
duced by  ebullition  for  fifteen  minutes,  after  twenty  days'  expo- 
aure  to  the  air  have  ceased  to  cause  any  action, 

Vinum  ferri  still  retains  its  title,  although  deprived  of  anyjiwt 
<^um  to  it  by  the  substitution  of  dilute  spirit  for  wine;  Iwas  at 
one  time  apprehensive  iivleed  that  it  would  oooiaia  neither  wine 
nor  iron.  The  direction?  for  preparing  it  are  to  form  tartarized 
,  iron  with  oonsideiable  excess  of  tartar ;  this  being  probably 
intended  to  supply  Uie  alight  acidity  which  wine  uawtUy  po»- 
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BOMB*,  and  to  whiah  its  flolrent  powar  ia  tmuig.  Hit  qwoiti^ 
of  iroB  diractad  to  be  lued  i^eus  to  me  to  b«  almost  uacUy 
-luoh  M,  if  it  were  all  diuolved,  would  readerthe  medioine  of  incn 
a  dagrae  of  atrength,  as  I  foand  it  actually  to  poasDaa  whaa  pre- 
pttreo  with  aheny  wipe ;  namely,  22  gnuoa  of  peroxide  of  Ipod  Id 
a  pint ;  the  College  order  60  graius  of  iron  to  m  co'avcrtad  into 
tartarized  iron,  and  the  compound  formed  to  be  diaaolTed  in  60 
omicea  of  dilute  spirit;  and  as  60  grains  of  iron  are  conrertible 
into  about  85  grains  of  peroxide,  and  aa  60  ounces  would  contain 
this  quantity,  a  pint,  or  16  ounces,  would  hold  about  22*6  graina 
in  solution. 

It  happens,  however,  nnfbrtamately,  that  three  catuea  conspire 
to  prevent  this  medicine  from  posseising  the  strength  of  the 
former ;  first,  the  whole  of  the  iron  ia  not  diaiolved  by  the  Bapeiw 
tartrate  of  potash;  secondly,  apart  of  that  which  ia  diasolFrdis 
-roiKlered  insoluble  bv  the  process  ofdnring;  and  lastly,  a  portion 
of  what  the  water  diisolves  ia  immediately  precipitated  bjr^e 
spirit,  and  the  qnantity  is  so  veiy  Qonsid««ble  that  the  vinnni 
ferci  now  contains  only  16  grains  of  peroxide  in  a  pint  instead  of 
ii2  as  formerly.  In  this  preparation,  therefore,  merely  for  want 
of  experiment,  and  by  taking  that  for  granted  which  did  not 
happen  to  be  true,  the  strengu  has  been  reduced  to  about  two> 
thirds  that  which  it  formeny  poessased,  and  no  notice  what- 
ever is  of  course  taken  of  the  change. 

In  prepwing  calomel,  the  College  have  iotrodnoed  what 
is  certainly  a.  veiy  considerable  improvement ;  namely,  form* 
ing  it  by  one  aubtimation,  instead  of  first  preparing  corrosive 
sublimate,  and  then  triturating  tiiat  with  an  additional  portion  of 
mercury,  and  subliming  agam  ;  tiie  present  process  consists  in 
mixing  bipersulphate  of  mercury  with  mercury  and  common 
salt,  and  subjecting  the  mixture  to  sublimation;  the  sublimed 
calomel  is  then  to  be  reduced  to  powder,  and  washed  with  a 
solution  of  muriate  of  ammonia,  in  order,  I  presume,  the  more 
readily  to  dissolve  any  corrosive  subUmate  wnich  may  have  been 
formed ;  this,  perhaps,  might  have  been  spared,  for  corrosive 
sublimate  is  sufficiently  soluble  in  water  to  admit  of  its  aepa- 
ration  from  calomel  during  the  process  of  elutriation.  I^ 
however,  no  corrosive  sublimate  be  actually  found  with  the  ca- 
lond,  the  manu&cturer  may  use  the  same  solution  of  muriate 
of  ammonia  repeatedly,  and  if,  on  the  other  hand,  any  be  dis- 
solved. It  may  be  converted  into  bydraigynim  pmcipitatum 
album. 

In  comparing,  however,  the  processes  for  procuring  corrosive 
sublimate  and  calomel,  a  strange  disregard  of  proportions  hu 
occurred ;  in  order  to  convert  24  parts  of  mereuiy  into  corrosive 
sublimate,  the  College  direct  the  use  of  30  parts  of  sulphuric  acid 
and  48  of  common  salt ;  while  in  preparing  calomel,  48  parts  of 
mercury  are  to  be  treated  with  30  ounces  of  sulphuric  acid,  and 
only  18  of  common  salt.    Mow  it  must  be  granted  npon  anjr 
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theoiy  tUt'  24  puti  of  niBrcary  will  require  exacily  w  much 
conunoa  salt  tu  cocvert  them  into  comwve  Bubbmate  as  to 
.  conrert  twice  the  weight  of  merciuy  into  calomel,  and  yet  48 
parts  of  comnion  salt  are  ordered  for  the  production  of  an  effect 
in  <Kie  case,  while  an  equal  effect  is  to  be  produced  in  the  other 
by  18  parts ;  the  fact  is,  that  the  48  parts  are  much  in  excess, 
as  I  pointed  out  long  since ;  49  parts  of  sulphuric  acid  cannot 
decou^se  more  tban  60  parts  of  common  salt ;  but  in  preparing 
.corrosive  subUmate,  after  about  12  parts  of  the  30  of  snlpburic 
«cid  directed  to  be  boiled  with  the  mercury  are  decomposed  by 
oxidating  it,  the  remaining  18  must  be  supjposed  capable  u 
decompoeiag  48  of  common  salt ;  it  is,  tberefore,  eridrat  that 
^)out  26  out  of  48  of  salt  are  wasted.  Why  the  quantity  waa 
•not  dinunished  as  to  be  more  in  agreement  with  the  directions 
Jbrpreparing  calomel,  I  cannot  discover. 

'  Ine  preparatioiis  of  lead  do  not  call  for  any  particular  obser^ 
vation,  excepting,  that  aa  the  sulpbate  of  copper,  soda,  and 
potash,  are  introduced  into  the  materia  medica,  no  reason  can 
possibly  exist  why  the  acetate  of  lead  sboukl  not  also  hare 
been  ;  it  is  perfectly  well  prepared  for  the  purposes  of 
the  arts,  and  the  acetic  acid  of  which  it  is  made  not  being  snh- 
ject  to  any  duty,  it  may  be  purchased  at  so  much  cheaper  a  rate 
-than  that  at  which  it  can  be  prepared,  the  formula  is  therefore 
useless ;  it  may  also  be  observed,  that  the  acidum  aceticum  fortius 
diluted  with  water  would  have  answered  the  purpose  of  making 
the  liquor  plumbi  Bubacetatis.. 

Oxide  m  zinc  formerly  prepared  by  combustion  is  now  directed 
to  be  formed  by  decomposing  the  sulphate  of  zinc  with  ammonia. 
I  bare  not  examined  the  preparation ;  there  is  a  slight  difficulty 
attending  the  use  of  the  caustic  silcELliea  in  precipitating  oxide 
of  zinc,  which  is,  that  if  accidentally  added  in  excess,  they 
redisBolre  the  precipitate  at  first  formed.  On  this  accoontl 
prefer  carbonate  of  soda  or  potash,  which  I  recommended  some 
years  since  for  this  purpose.  The  advantage  of  the  new  mode  of 
preparation  is,  I  think,  couBiderabte,  as  it  prevents  the  presencie 
of  any  minute  portions  of  metallic  zinc  which  were  apt  to  render 
the  omtment  of  zinc  gritty. 

.  It  appears  to  me  that  the  C<^lece  ought  to  have  been  mote 
consistent  in  their  directions.  1  have  already  shown  some 
inatances  of  their  deficiency  in  this  respect,  end  the  spirits  of 
Rmmonia  afford  additional  proofs  of  want  of -attention.  In  the 
Pharmacopceia  of  1787,tbe  spiritus  ammooise  and  spiritus  ammo- 
nias ftiomaticns  are  similar  in  sUengtb,  varying  only  in  the 
•romatica  which  tbe  latter  contained  ;  but  in  the  present  Phar- 
macopoeia,  and  indeed  in  the  last,  aa  I  pointed :  out,  tbe 
pn^ortions  of  spirit,  muriate  of  ammonia,  aQd  carbonate  of 
potash,  are  extremely  different.  In  preparing  the  spiritus 
ammpnife,  32  parts  of  muriate  of  ammonia  ure  directed  to 
be  decomposed   by  48  of  subcarbonate  of  potash,  a  quantity 
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which  IB  too  email  by  about  three-fourths  of  a  part ;  in  mak- 
ing the  epiritus  ammonia  aromaticu^,  the  proportioDa  are  32 
of  muriate  and  38'4  parts  of  subcarbonate,  but  as  48*75  of  the 
latter  are  requisite,  it  is  erideat  that  6*8  parts  of  the  former 
escape  decomposition,  and  are  wasted.  The  spirit  of  the  simple 
preparation  is  rectified,  whereas  that  of  the  aromatic  spirit  of 
ammonia  consists  of  two  parts  of  rectified  and  one  of  water. 
Wow  this  quantity  of  water,  although  useless,  would  have  been 
of  little  consequence  in  the  simple  spirit,  because  in  using  it  for 
the  spiritus  animonise  fcetidus  (the  only  purpose  to  which  it  is 
applied),  the  water  would  remain  in  tne  retort;  but  it  is  of 
importance  that  the  aromatic  spirit  should  contain  as  little  water 
as  possible  that  in  preparing  the  tincture  of  guaiacum,  the  solu- 
tion of  the  resin  may  not  be  prevented. 

With  regard  also  to  the  proportion  of  ammonia  in  these  pre- 
parations, it  will  be  seen  that  the  difference  is  enormous  :  24 
fluid  ounces  of  the  simple  spirit  contmn  the  carbonate  of  ammo- 
nia obtained  by  decomposing  nearly  32  drachms  of  the  muriate, 
while  an  equal  quantity  of  the  aromatic  spirit  contains  the  car- 
bonate procured  by  decomposing  rather  less  than  8  drachms  of 
the  muriate  of  ammonia.  It  is  indeed  true  that  10  drachms  are 
directed  to  be  employed  ;  but  by  the  obvious  and  unaccountable 
inconsistency  of  using  only  12  instead  of  15  drachms  of  subcar^ 
bonate  of  potash,  one-fifth  of  the  muriate  of  ammonia,  and  eren 
rather  more,  escapes  decomposition  as  already  noticed. 

The  method  of  preparing  the  spiritus  ammonite  fcstidus  is 
extremely  wasteful,  and  more  BO  even  than  that  of  spiritus  ammo- 
nise ;  of  die  28  parts  of  spirit  employed  in  the  latter  preparation, 
4  are  wasted  ;  and  in  using  the  remaining  24  to  prepare  the  fetid 
spirit,  6  more  are  thrown  away ;  consequently  out  of  the  28  parts 
of  rectified  spirit  originally  made  use  of,  only  18  are  eventually 


In  closing  my  remarks  upon  this  work,  it  must  be  fairiy 
admitted,  especially  with  respect  to  tartarized  antimony,  calomel, 
and  some  other  preparations,  that  the  College  have  removed 
much  of  the  objectionable  matter  of  the  Pharmacopisia  of  1809, 
and  of  the  eiUtio  altera  which  followed  it ;  but  there  is  yet,  for 
the  reasons  which  I  have  now  stated,  much  that  appears  to  re- 
quire acorrectinghaud^  I  will  only  add,  that  it  is  greatly  to  be 
lamented  that  a  national  Pharmacopoeia  should  not  be  fbnned 
by  the  union  of  the  Colleges,  by  which  greater  facilities  would 
be  afforded  to  physicians  in  the  various  parts  of  the  kingdom, 
in  describing  their  modes    of  treatinsr  difierent  diseases. — 


byGooqlc 
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Article  XIJ. 

Proceedings  of  PkiloKpHical  Societies. 


April  8  (fiddendiim) — Sir  Francis  Shuckburgh,  Bart,  was  ad- 
mitted a  Fellow  of  the  Society. 

April  2Q.~'E.  H.  Luahington,  Esq.  and  the  Rev.  Dr.  E. 
Maltby,  were  admitted  Fellows  of  the  Society  ;  and  the  name 
of  Wopdhiue  Parish,  Eaq.  ordered  to  be  inserted  in  its  printed 
lists,  he  being  unable  to  attend  for  admission.  Among  the 
presents  received  was  a  portrait  of  Mr.  Smeaton,  the  celebrated 
Engiaeer,  bequeathed  to  the  Society  by  bis  daughter,  Mrs. 
Dixon, 

A  Letterfrom  Dr.  Tiarks  to  Dr.  T.  L.  Young,  For.  Sec.  RS.,  as 
Secretary  of  the  Board  of  Longitude,  was  read :  it  related  chiefly 
to  observations  made  on  the  longitude  of  variuiu  places  in  En- 
gland in  1822  and  1823. 

May  6.- — Lieut.  Henry  Forster,  RN,  was  elected  into  the 
Society,  and  being  on  the  eve  of  departure  in  the  new  expedi- 
tion under  Capt.  Parry,  was  immediately  admitted  a  Fellow. 

The  reading  was  commenced  of  a  paper  "  Oa  Univalves ;  by 
Charles  Collier,  Esq.  Staff  Surgeon :  comjnunicated  by  Stf 
Jamea  Mac  Gregor,  Bart.  FRS, 

May  13-^The  Earl  of  Orford,  the  Rev.  Dr.  Ooodenougb, 
Philip  Barker  Webb,  Esq.  and  John  Gage,  Esq.  were  respect- 
ively admitted  Fellows  of  the  Society. 

The  reading  of  Mr,  Colher's  paper  was  concluded ;  and  a 
paper  was  read,  "  On  the  Variation  of  the  Rates  of  Chrono- 
meters with  the  Density  of  the  Atmosphere ;  by  George  Hai- 
vey,  Esq.  FRSE:"  communicated  by  Davies  Gilbert,  Esq. 
VPRS.* 

May  20.— The  Rev.  Baden  Powell  was  admitted  a  Fellow  of 
the  Society. 

A  Letter  from  Professor  BerzeUus  to  the  President  was  read, 
in  which  he  describes  the  resnlts  of  various  chemical  researches 
in  which  he  has  recentlv  been  enga^d  ;  and  several  memoirs 
on  which  accompanied  the  letter.  The  first  memoir  relates  to 
the  analysis  of  the  Carlsbad  waters ;  which  we  have  already 
noticed  m  the  Annals,  N.  S.  vol.  v.  p,  396.  The  next  contains 
researches  on  the  combinations  of  acetic  acid,  with  oxide  of 
copper :  in  this.  Prof.  Berzelius  says,  he  has  pointed  out  the 
errors  in  the  analyses  of  these  salts  into  which  Mr.  Phillips  arid 
other  cheniists  have  fallen.  The  fourth  memoir  relates  to 
experiments  on  the  compounds  of  oxide  of  uranium,  in  which 

*  See  Dui  Ust  number,  p.  39!. 
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Prof.  B.  h&B  confirmed  the  results  obtained  by  M.  Arfwedson, 
and  also  Mr.  Phillips's  discovery  of  phospnoric  acid  in  the 
uranite.  He  has  examined  the  uranitc  of  Autan,  and  also  that 
of  Corawall :  finding  the  former  to  be  a  phoaphate  of  uranium 
and  lime,  and  the  latter  a  phosphate  of  uranium  and  coppu'; 
the  number  of  atoms  of  water  being  the  same  in  both.  The 
third  contains  an  examination  of  a  mineral  in  an  old  collection 
at  Stockholm,  labelled  '  from  Mendip,  near  Chnrchhill,  in  So- 
mersetshire.' This  substance  consists  of  I  atom  of  chloride 
of  lead,  and  2  atoms  of  oxide  of  lead,  and  also  contains  car- 
bonate and  molybdate  of  lead.  It  is  distinct  from  the  murio- 
carbonate  of  Matlock.  The  fifth  memoir  relates  to  the  combi- 
nations of  fluoric  acid.  *  A  portion  of  this  memoir  now  printing 
describes  a  method  by  which  the  author  has  succeeded  in  ob> 
taining  the  base  of  silica  in  an  insulated  state.  It  coneiets  in 
acting  by  potassium  on  dry  silicated  fluate  of  potash,  by  which 
means  a  mixture  of  various  substances  is  obtained,  which  yields 
hydroguret  of  silicon  by  being  well  washed  with  wiater:  and 
when  that  substance  is  heated  in  a  crucible  the  hydrogen  is 
burned  off,  and  the  silicon  obtained  pure.  Prof.  B.  then  pro- 
ceeds to  give  ^e  results  of  various  experiments  upon  this 
substance;  aiAong  which  are  the  following.  It  is  obtained  in 
various  states  of  aggregation,  and  its  conthustibility  varies  ac- 
cordingly, it  much  resembling  carbon  in  this  respect :  as  usually 
obtained  it  k  combustible  when  ignited  in  atmospherib  air  and 
in  oxygen  gas  ;  but  in  its  dentsost  state  it  may  become  incan- 
descent in  the  air  without  burning.  It  is  very  difficult  to  effect 
its  complete  combustion :  200  parts  of  silicon  unite  to  208  of 
oxygen  to  become  silica.  It  will  not  bum  when  heated  with 
nitre,  but  is  brought  into  oombustion  by  carbonate  of  potash; 
a  curious  circumstance  which  the  autiior  attribntea  to  certain 
relations  of  affinities.  Silicon  bums  when  ignited  in  chlorine, 
forming  with  it  a  transparent  colonrless  fluid,  having  the  smell 
of  cyanogen.  It  is  combustible  in  vapour  of  sulphur,  prodnciog 
a  my  sulphuret,  but  cannot  in  this  case  be  completely  burned. 

Prof.  B.  next  describes  the  results  of  the  same  mode  of 
decomposition  as  apphed  to  ittria,  gluoina,  and  zirconia ;  givinc 
tbe  chemical  habitudes  of  drconium,  which  can  be  obtained 
in  lai^er  quantities  than  tbe  bases  of  the  former  earths.  He 
then  states  that  he  has  used  the  term^Mafe  instead  of  Jiuoride 
throughout  tliis  letter,  not  because  he  thinks  the  President's 
ingenious  theory  on  the  subject  less  probable  than  his  owa 
(though  he  has  not  been  able,  bv  his  own  experiments,  to  de> 
termine  which  is  the  true  one) ;  but  because,  as  he  was  WriUng 
in  a  language  foreign  to  him,  he  wished  to  employ  the  plainest 
terms:  and  concludes  by  requesting  Sir  Humphry  to  lay  the 
above  results  before  tbe  Royal  Society, 

The  reading  was  commenced,  of  a  paper  "  On  some  new  ' 
phenomena  enected  by  magnetic  influence,  by  J.  H.  Abrahams," 
oi  Sheffield :  commumcated  by  Mr.  Tooke,  FR8.  .^  |c 
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Mgrch  5^— The  puwr  entitled  "  Outline  of  the  Geology  of 
the  Scmth  of  Rosaia. '  by  the  Honoarable  WiUiun  T.  H.  Fox, 
Stnuigwaya,  MGS.  was  concluded.  .  . 

The-teim  Steppe  is  amhed  to  vut  tracts  of  conotry  in  the 
E.  and  SB.  of  ^rope.  It  in  neither  a  heath,  uor  a  moor,  nw 
a  down ;  woid  would  give  the  best  idea  of  it  in  Enslish,  and  it 
M  given  by  the  Russians  to  any  waste  land  which  is  neither 
mountainous  nor  wooded.  The  Russian  Steppes  are  bounded 
on  the  west  by  the  Carpathian  chain  of  Transylvania  and  the 
Banat  of  Temesvar;  on  the  S.  by  Mouut  Uaemus,  the  Tanric 
Cheraonese,  and  Caucasus;  on  tne  E.  by  the  Oural  mountains 
to  beyond  the  Caspian  Sea  and  the  sea  of  Aral ;  vaguely  to  the 
N.  Iw  a  line  from  the  mouth  of  the  Kama  to  the  Dniesters  on 
the  nontiera  of  Podoiia  and  Kherson.  Their  length  is  about 
3000  miles,  breadth  900.  The  soil  is  similar  throughout ;  the 
geolc^ical  atmctore  very  different. 

A  trough  or  baun  stretching  across  from  Perecop  to  the 
-Caspian,  and  thence  beyond  the  sea  of  Aral,  forms  a  natural 
division  of  the  Steppe  into  the  N.  and  S.  High  Steppe ;  this 
4rongh  or  ba«a  Pallas  and  others  well  describe  aa  the  low  sandy 
sdine  steppe  ;  tiw  two  former  as  the  high  rich  calcareous  and 
granitic  steppe. 

The  Noruiera  High  Steppe  admits  of  fire  dirisioDs : 

1.  Steppe  of  red  mari,  ^t,  and  gypsum,  lying  on  both  sides 
the  Volga  above  the  reach  of  Samara.  2.  Steppe  of  Saubof 
and  the  middle  Volga,  from  Samara  to  Tzaritzin ;  its  northern 
part  consists  of  the  white  central  limestone,  its  southern  of 
sandstone   which   connects  it   with   the  steppe  of  the  .  Don. 

3.  Northern  calcareous  steppe  of  the  Don  is  composed  of  sand- 
stone to  between  Cherlusk  and  the  mouth  of  the  Donetx ;  here 
commences  an  inuneose  tract  of  a  pecuhar  modem  shelly  lim^ 
stone  ;  the  steppe  limestone  probably  extends  across  the  Ukraine, 
and  is  connected  with  the  calc.  gross,  of  Volhynia  and  Gallicia. 

4.  8.  and  S£.  of  this  occurs  the  primitive  or  graoitic  steppe,  a 
nngnlar  instance  of  a  flat  tabular  granitic  counbv  connected, 
according  to  P^as,  with  the  primitive  range  of  the'CarpathiaDS, 

rising  the  Dniester  at  Doubosar,  and  traversing  Moldavia. 
Middle  calcareous  steppe,  of  steppe  Umestone  separated  by 
A  sandstone  from  the  preceding  i  this  is  a  prodigious  mass  ez- 
itending  throughout  Waliachia,  Bessarabia,  the  south  of  Mol- 
■davia,  and  Ooveroment  of  Kherson.  The  trough  or  basin  be- 
ton  alluded  to  forms  the  steppe  of  the  old  sea,  which  involves 
■^kb  singular  problem  of  the  connexion  and  extension  of  the 
Caspian  and  filack  Sees.  To  the  south  of  this  Ues  the  southern 
calcareous  steppe,  comprehending  the  Crimea,  and  stretching 
to  the  foot  of  Caucasus,  is  composed  of  steppe  limestone  resting 
oil  calc.  gross.  The  high  steppes,  from  the  occurrence  of  ma- 
rine plants  and  other  causes,, have  been  soppoeed  to  have  race 


1^40  Gtologieal  Socitty.  461 

formed  a  vast  sea;  but  their  height,  in  some  ploceB  700  feet 
fihoYe  the  Black  Sea,  and  1000  feet  above  the  Caspian,  pre- 
cludes the  possibility  of  this. 

The  author,  ader  enumeratiD?  and  describing  the  series  of 
the  above-mentioaed  beds,  and  their  accoa^KUlying  fossils, 
concludes  with  remarks  od  the  probable  exteBsion  of  the  Ca^ 

Sin  Sea,  and  the  sea  of  Ar^,  and  their  cotiaexioa  with  the 
lack  Sea  by  means  of  tlie  low  steppe. 

A  letter  from  Mrs.  Maria  Graham  to  Henry  WarbnnOD,  Esq. 
VPGS.  was  read,  giving  an  account  of  the  enPects  of  the  Earth- 
quakes which  visited  the  coast  of  Chili  in  1832  and  1823. 

The  first  shock  by  which  the  towns  of  Valparaiso,  Melipilla 
and  Quillota  were  nearly  destroyed,  was  felt  at  a  quarter  past 
1 1  o'clock  on  the  eveoing  of  Tuesday  the  19th  of  November, 
1822 ;  and  from  tliis  time  continual  shocks  were  felt  daily  until 
the  18tb  of  January,  when  the  autboreset  ceased  to  reside  in 
Chili.  Tliese  shoclu  are  said  not  to  have  terminated  wholly  so 
late  as  September  last.  The  sensation  experienced  during  the 
more  violent  shocks  was  that  of  the  earth  being  suddenly  heaved 
up  in  a  direction  from  N.  to  S.  and  then  falling  down  again,  a 
transverse  motion  being  now  and  then  felt.  On  the  Idth  of 
November  a  general  tremour  was  felt,  and  a  sound  heard  like 
that  of  vapour  bursting  out,  similar  to  the  tiemoor  aod  sound 
which  the  authoress  observed  while  standiag  on  the  f^oQe  of 
Vesuvius  during  the  jets  of  fire  at  the  eruption  of  1818.  Id  all 
the  alluvial  valleys  in  the  neighbourhood  of  Quintero,  30  miles 
N.  of  Valparaiso,  quantities  of  water  and  sand  were  forced  up, 
which  covered  the  plain  of  Vina  a  la  Mar  with  cones  or  hillocks 
four  feet  high. 

The  promontory  of  Quintero,  consistii^  of  granite  covered 
by  sandy  soil,  was  cracked  in  various  dtrectious  down  to.  the 
sea ;  and  the  cracks  occasioned  by  the  earthquake  in  the  gra- 
nite on  the  beach  were  parallel  to  the  more  ancient  rents  in  the 
same  rock. 

On  the  morning  of  the  20th,  after  the  first  earthquake  the 
whole  hne  of  coast  from  S.  to  S.  to  the  distance  of  100  miles 
was  found  to  have  been  raised  out  of, the  sea;  the  elevation  at 
Quintero  being  about  four  feet,  timt  at  Valparaiso  about  three 
feet,  beds  of  oysters  and  muscles,  adhering  to  the  rock  on 
which  they  grew,  being  seen  lying  dry  on  the  beach. 

Similar  lines  of  beach  with  shells  are  found  purallel  to  the 
coast  to  the  height  of  50  feet  ubove  the  sea,  which  probably 
have  been  occasioned  by  earthquakes  which  liave  in  former 
years  visited  Chili. 

The  earthquake  of  the  19lh  was  felt  along  the  coast  to  th^ 
distance  of  14U0  miles  at  least. 

March  1\),  1824,— A  paper  entitled  *'  ^etch  of  the  Geology 

of  New  South  Walos  and  Van  Diemen's  Lmid,"  by  the  Rev.  T. 

H.  Scott,  was  read  in  part, 
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April  2.— The  paper  entitled  "  Sketch  of  the  Geology  of  New 
Sooth  Wales  and  Van  Diemea's  Land,"  by  the  Rev.  T,  H. 
Scott,  was  concluded. 

The  eoa§t  of  New  HoDand,  from  Cape  Howe  to  Port  Stephens, 
iaclndmg  Botany  Bay,  Port  Jackson,  8cc.  as  examined  by  Mr. 
Scott,  consists  of  an  uninterrapted  aeries  of  the  coal  measures. 
At  Illasrerro,  or  the  five  islands,  a  seam  of  coal  is  found  at  the 
Bur&ce.  Between  Broken-Bay  and  Port  Hunter,  a  horizontal 
seam  of  coal  is  bared  by  the  action  of  the  season  the  cliffs. 
Very  good  coal  is  worked  at  Newcastle  on  Hunter's  river,  37 
yaras  iirom  the  surface,  3-feet  1-inch  thick ;  it  is  intersected  by 
trap  dykes  in  some  places  ;  and  vegetable  remains  of  a  large 
leaved  fern,  thought  by  the  people  to  be  an  Koculyptua,  are. 
picked  up  at  the  base  of  the  ChfT.  Limestone  alternates  with 
the  sandstone,  and  inm  ore  occurs.  The  wells  at  Sydney, 
being  not  more  than  30  feet  deep,  the  water  is  not  good ;  one 
well,  Bunk  62  feet  to  a  great  mass  of  sandstone,  gives  excellent 
water.  From  Paramatta  the  coal  measures  continue,  and  are 
broken  by  trap  dykes  at  the  Nepean  to  Emufonl ;  where  the 
ascent  of  the  Uue  moantains  commences,  near  the  summit  of 
which,  the  coal  measures  rest  on  the  old  red  sandstone. 
The  escarpment  of  this  rock  on  the  east  side  prea«itB  the  as- 
pect of  a  perpendicular  wall,  at  the  top  of  which  the  oiA  red 
Sandstone  is  found  in  contact  with  primitive  rocks :  these  occur 
in  the  vale  of  Cleuyd  end  Clareneers  billy  range ;  where  the 
Macquarrie  rises,  end,  after  a  north-east  course  of 300  miles,  ter- 
minates in  a  vast  swamp.  Returning  westward,  porphyritic 
rocks  and  clay  slate  accompany  the  primitive  rocks  near 
Bathurst  and  the  Sidmouth  range,  to  lake  George  and  the 
Cookbundoon  river,  which  continue  to  the  cow  pastures,  where 
the  coal  measures  of  tbe  colony  again  appear. 

The  geology  of  the  Island  of  Van  Kemen's  Land  is  con- 
formable to  that  of  the  continent  of  New  Holland.  Both 
Hobart-town  and  George-town  are  upon  the  coal  formation. 
Between  the  former  and  Elizabeth-town,  a  limestone  full  of 
shells  ia  fonnd,  probably  of  the  oolite  series,  and  the  same  rock 
occurs  near  Geoi^e-town  tm  an  island  in  the  Tamar.  In  the 
middle  of  the  island  at  Bagdad,  a  rock,  which  answers  to  the 
description  of  the  millstone  grit,  and  salt,  are  found  nn  the  river 
Macquarrie.  To  the  east  and  the  west  of  the  inhabited  tract 
between  the  two  towns,  high  mountains  and  elevated  primirive 
ridges  are  alone  discoverable,  so  that  the  island  probably  con- 
tains little  other  fertile  soil  to  tempt  Mure  emigration  when 
this  space  shall  have  peopled,  which  is  not  the  case  in  New 
South  Wales. 

A  letter  was  read  on  a  section  obtained  in  sinking  a  well  at 
Streatham,  by  Mr.  J.  S.  Yeats,  communicated  by  O.  H.  Brown, 
Esq. 

A  well  having  been  sunk  at  Streat^am  to  the  depth  of  38£  (Mt, 
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the  greatest  depUi  which  ban  been  pierced  in  that  part  of  the 
country,  the  followii^  section  was  exhibited.  From  Uie  depth  of 
2  fcaUto  29  foet,  stiff  reddish  brown  clay ;  from  thence  to  35 
feet,  clay*  wi&'Septaria;  IkhiI' tiaenee  to  the  depth  of  180  feet, 
blue  elsy,  in  which,  in  from  70  to  100  fbet,  were  found  veriou« 
sheila  and  fragments  of  bituminous  wood  with  iron  pyfitca; 
Irom  200  leet  to  the  depth  of  230  feet,  blue  day,  sometimeB 
iandy,  in  which  numerous  shells  and  bituminous  wood  occurred  ; 
at  230  feet,  round  black  pebbles  of  flint  like  those  of  Blackheath 
were  found,  this  appearing  to  be  the  point  of  junction  between 
the  London  and  plastic  days ;  next  a  bed  of  Band,  and  after-* 
wards  Taiiout  coloured  clays,  were  pierced ;  at  tha  depth  of 
270  feet,  and  cootinniog  to  286  feet,  sand  and  eandy  day* 
occur,  the  greater  part  of  which  is  full  of  green  earth  exactly 
nssnibUng  that  of  the  oyster  bed  at  Reading.  The  paper  was 
aocompanied  by  specimens  of  eaoh  of  these  atrata. 

A  letter  was  read  from  Alexander  Gordon,  Esq.  to  D. 
Gordon,  Esq.  of  Abei^eldie,  describing  three  successive  forests 
of  fir  imbedded  in  a  peat  moss ;  accompanied  by  specimeus. 

The  mosB  of  Auldguissack  in  Aberd8en8htre,Scotland,  presents 
an  inciioed  plane  of  rather  uneven  sur&ce,  and  varies  id  depth 
from  18  inches  to  10  feet  from  the  lower  part  of  the  hill  to  the 
river. 

Upon  di^ng  up  the  ground  in  two  different  part*  of  th* 
moss,  large  roots  of  Scotch  fir  trees  were  found  about  one  foot 
below  the  ordinary  average  level  of  the  moss.  Below  the  bot- 
toms of  these  roots  there  is  a  stratum  of  about  a  foot  and  a  half 
of  nrass  below  which  other  roots  or  trunks  appeared,  and  on 
digging  still  farther  down  (^out  six  or  seven  feet  below  the  or- 
dinary level  of  the  moss]^  *a  third  set  of  roots  and  truncated 
stems  of  trees  were  discovered. 

■■  It  appeved  to  Mr.  Qordon  im'possible  that  these  roots  cobld 
have  supported  different  trees,  alt  growing  at  the  same  time,  tor 
the  distinct  ramifications  of  these  (borizontally  like  Scotch  lirs 
at  the  present  day),  are  bedded  in  mos;  perpendiculatly  above 
each  other. 

April  23. — A  paper  was  read,  entitled  "  Some  Observations 
on  the  Lakes  of  Canada,  their  Shores,  Communiofttions,  &c.  by 
Lieut.  Portlock,  RE." 

In  thid  ^nemoir  the  author  describes  the  various  natvrf  of  die 
sbor«,  of  Lakes  Huron,  Michigan,  Erie,  and  the  other  lakes  of 
Canada,  and  annexes  a  plan,  in  which  a  tabslar  view  is  pre- 
sented of  the  comparative  level  of  these  lakes  and  their  com- 
munications with  each  other.  At  the  lidls  of  Niagara,  he  ob- 
serves, the  upper  stratum  is  a  firm  compact  limestone  restuig  on 
strata  of  a  very  schistose  nature.  It  is  not  byerotion  of  the 
snrlace  that  the  falls  are  made  to  recede,  but  the  waters,  after 
felling  160  feet,  strike  the  bottom,  and  are  reduoed  to  foam; 
they  ar?  then  driven  up  iaio  the  air  fiur  above  the  rack  iv^ance 
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thejr  had  desc«itded  :  thia  penetrating  foam  acts  od  the  low«- 
te^UaceouB  strata,  till  the  overhaoging  rock  ia  nadcriiuDed. 
Li«uL  PortloclL  remarks  that  there  has  been  a  gradual  fall  in  the 
level  of  the  lakes  at  Canada.  He  also  offers  soDoe  coosiderft- 
tioQS  OQ  the  prosimitjr  of  the  sources  of  several  rivers  which 
flow  in  opposite  directions. 

Mtof  7. — A  paper  on  the  Geology  of  the  Ponza  Islands  in 
the  Mediterranean,  by  G.  P.  Scrope,  Esq.,  MGS.  was  read  in 
part. 

A  leUer  was  read  from  Thomas  Bor&eld,  Esq.,  MGS.  accom* 
panied  by  a  coUectioa  of  bones  and  horns  of  the  Deer,  and 
bones  of  Man  and  other  animals,  found  in  a  cleft  of  the  rock  at 
a  qoarry  at  Hiooka*  Bay  (near  the  Old  Park  iroo-wocks)  in  the 
pariah  of  Dawley  and  counfy  of  Salop.  Their  adhesion  when 
api^ed  to  the  tonsue  showed  that  the  animal  gdatine  waa 
neariy  gone,  which  does  not  take  place-  till  after  a  long  period  of 
inhumation. 

HBTEOROLUGICAL    SOCIETY, 

Feb.  11. — Dr.  Bumey  communicated  the  results  of  a  Meteo- 
rological Journal,  for  January  1824,  kept  at  his  observatory  at 
Gosport,  HantB. 

A  note  was  read,  on  aome  curious  effects  of  the  Radiation  of 
Heat;  by  Luke  Howard,  Esq.  FRS.  and  M.  Met.  Soc. 

Tht  reading  waa  commenced  of  a  "  Memoir  on  the  Varia~> 
tions  of  the  ReSecdve,  Refractive,  and  Dispersive  Powers  of  the 
Atmoaphere,  &c. ;  by  T.  Forster,  MB.  FLS.  and  M.  Met  Soc." 

March  10. — The  reading  of  Dr.  Forater's  memoir  was  con- 
cluded. It  relates  to  certain  branches  of  the  aul^ect  of 
atmospheric  refiraction,  belonging  to  the  province  of  meteoro~ 
logy,  which  the  author  states  to  have  been  particularly  neg- 
lected ;  these  are,  the  variationin  the  refractive,  dispersive,  and 
reflective  powers  of  the  atmosphere,  resulting  from  the  difio- 
sion  therein  of  different  modifications  of  cloud,  which  are 
themaelveB  affected  by  local  circumstances,  and  which  vary 
greatly  at  different  times  ;  and  the  effects  of  that  variation,  on 
the  colour  of  the  light  transmitted  by  the  planets  and  fixed 
stars,  and  on  the  dedioation  of  the  latter.  After  some  general 
remarks  on  reflection,  refraction,  and  prismatic  dispersion,  the 
author  proceeds  to  consider  the  subjects  just  mentioned  in  three 
sections.  In  the  first,  '  Un  the  variation  in  the  refractive 
power  of  the  atmosphere  at  different  times  of  the  night  and  day, 
and  on  different  occasions  and  aeasona,'  he  ascribes  that  varia- 
tion, principally,  to  the  quantity  and  nature  of  the  aqueous 
vapour  diffused  in  the  air :  and  he  supports  this  opinion  by 
various  observaUtms  on  the  planets  and  stars,  made  at  different 
times  and  seasons.  In  observing  the  planets  and  brightest  stars 
through  prismatic  glasses,  be  found  that  the  spectrum  waa  less 
obk»^>t«d,  .wbibt  the  red  colour  was  more  distinctly  apparent, 
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at  the  )>eriod  of  ^e  vdponr  point,  than  aialmoat  an;^  other  tipie  of 
the  Bame  nights.  On  other  occasions,  at  the  same  period  of  even- 
ing, -the  violet  and  in  general  the  colours  of  the.  most  refrangi- 
hle  rays  vrere  most  conspicuous,  and  the  spectrum  was  more 
oblongated  than  ordinarily.  Dr.  F.  at  length  ascertained  that 
tiie  greater  prevalence  oi  the  red  in  the  spectrum,  uniformly 
accompanied  that  state  ofthe  atmosph^e,  wlien  the  cirrostratut 
diffused  itself,,  after  sun-set;  whilst  the  more  oblongated  spec- 
trum, with  the  violet,  and  most  refrangible  colours,  attended  an 
atmosphere,  in  which  the  coadensing  vapours  assumed  the  form 
of  itratus.  He  infers  from  these  and  other  observations,  that 
the  changes  in  the  qualities  of  the  diffused  vapour  in  the  air 
must  produce  great  variation  in  the  atmospherical  refraction. 
In  tlie  second  section  of  his  memoir,  he  suggests  that  local  cir- 
cumstances may  produce  great  variation  in  Uie  mean  refractive 
power  of  the  atmosphere  at  different  places  ;  and  that  the  dis- 
cordances  in  the  places' assigned  to  the  fixed  stars  in  different 
catalogues  of  them  may  have  resulted  from  such  vaiiallon. 
In  the  third  section,  entitled  '  Of  Varieties  in  the  Composition 
and  Nature  of  the  Light  of  different  Stars,  considered  as  still 
further  vanriog  the  Effects  of  Atmospherical  Refraction,  Reflec-. 
tion,  and  Dispersion,'  Dr.  Forster  aetails .  a  number  of  minute^ 
observations  upon  those  varieties  ;  proceeds  to  inquire  into  their, 
causes ;  and  concludfis  with'an  account  of  some  experiments  on 
the  decomposition  of  the  light  of  the  moon,  the  planets,  a.ni 
certain  fixed  stars. 

A  paper  by  Dr.  Fo'rster  was  also,  read,  "  Ori  the  great  de  ] 
pression  of  lemperaturewhich  occurred  in  January,  1820." 

The  remarkable  depression  of  temperature  related  iu  this 
paper,  took  place  at  Hartfield,  inSussex,  to  the  neighbourhood 
of  which  place  it  appeared  to  be  confined,  during  the  period 
between  sun^set  on  January  14,  and  midni^t  of  January  15, 
1820.  At  10  p.  m.  on  the  I4th  an  out-door  Fahrenheit's  ther-! 
mometer  exposed  to  the  NE.  was  at  zero,  and  at  1 1  o'clock  it! 
indicated  —  5°^  Sometime  between  the  hours  of  1  and  8  a.  in. 
on  the  15th,  It  sunk  to  — 10°,  as  shewn  by  a  Six's  Thermometer. 
It  thence  gradually  rose,  until  at  midnight  on  the  15th,  it 
attained  the  elevation  of +23,  A  thermometer  exposed  to  the 
NW.   iildicated  1°  higher  in  each  observation.     During  this 

Seriod  of  excessive  cold,  the  air  was  calm  and  clear,  a  few  ill- 
efined  cUmuli  only  were  seen  on  the  15tb ;  the  snow  which 
had  fallen  on  the  13tb  lay  on  the  ground.  Dr.  F.  received  O'lly^ 
one  notice  of  a  distant  observation,  made  at  Canterbury,  where 
aThermometer  in-doors  indicated  0°;  which  was  also  the  tem-' 
peraturein-doors  at  Hatfield,  on  the  morning  ofthe' 15th.    . 

Dr.  Barney  communicated  the  Results  of  his  Meteorologictd' 
Joonial;  for  February.  - 

April  14. — A  nbte  was  read  on  certain  Phaenomeha  of  the 
New  Series,  vol.  vii.        2  u 
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late  Cpld  Weather,  &c. ;  by  Luke  Howard,  Eeq.  FRS.  M.  Met. 
Soc. ;  and  Dr.  Burney  communicated  the  Resists  of  his  Journal 
for  March. 

May  12. — Dr.  BiUDey  communicated  the  Kesult?  of  hia  Jour- 
nal for  April ;  and  tJie  following  paper  was  read : 

"AnAccount  of  the  principal  Pheenomena  of  Igneous  Meteors 
which  were  observed  in  the  Year  ]823i  forming  part  of  a 
Review  of  the  Progress  of  Meteorologic^  Science  during  thfrt 
Period :  with  remarks  on  the  Churacters  of  certain  Meteorites." 
By  E.  W.  Brayley,  Jun.,  ALS.  and  M.  Met.  Soc.  In  this  paper 
the  author  first  describes  from  various  authorities,  the  Fire-balls 
which  were  observed,  reapectively,  on  Jan.  26, 1823,  at  Gosport: 
on  the  23d  of  May,  at  Kiel  in  Denmark  ;  and  on  the  20th  of 
August,  at  Kagusa.  The  latter,  being  contemporaneous  with  an 
earthquake  at  the  same  place,  gives  occasion  for  an  inquiry  bow 
fkr  the  appearance  of  Igneous  Meteors  may  be  considered  as  an 
attendant  phsenomenon  of  earthquakes  :  several  meteors  of  this 
Irind,  it  is  observed,  were  seen  in  the  province  of  Cutch,  at  the 
time  of  the  extensive  earthquake  in  India  in  1819,  the  most 
Tiolent  motion  of  which  was  experienced  in  that  province  and 
its  vicinity ;  and  two  Fire-balls  appeared,  one  at  Zante,  aad 
the  other  at  Cephalonia,  on  the  day  after  the  earthquake  that 
desolated  the  former  island  in  1820 :  other  instances  of  this 
connexion  are  likewise  adduced.  ~  Mr.  Brayley  then  pro- 
ceeds to  an  examination  of  the  phsenomena  attending  the  fall  of 
several  Meteorites,  at  Nobleborough,  in  the  State  of  Maine,  in 
North  America,  on  the  7th  of  A  ugust  last.  He  next  points  out 
a  remarkable  affinity,  in'  mineralogical  characters,  subsisting 
between  these  meteorites,  and  those  which  fell,  respectively,  at 
liOutolox  in  Finland,  in  1822,  at  Jonzac,  in  France,  in  1819, 
and  at  Juvenas,  in  the  same  country,  in  1821 ;  several  speci- 
mens of  the  latter  being  laid  before  the  Society,  for  the  purpose 
of  illustration.  This  affinity  partly  consists  in  the  strong  re- 
semblance which  they  all  hear  to  certain  products  of  volcanos ; 
whilst  the  meteorites  of  several  other  descents  oonneqt  them, 
by  a  gradual  transition,  with  those  whose  characters  are  more 
peculiar.  From  these  and  other  circumstances,  in  conjunction 
with  that  of  the  frequent  presence  of  Olivine  in  meteorites,  the 
author  infers,  that  the  agencies  which  give  rise  to  volcanic 
phssnomena,  whatever  these  may  be,  and  however  exerted  in 
this  case,  are  probably  concerned  in  the  production  of  Igneous 
Meteors  and  the  bodies  which  descend  from  them.  He  con- 
cludes by  recommending  the  investigation  of  this  curious  sub- 
ject to  tne  members  of  the  Society;  promising  to  lay  before 
them,  aft^r  the  recess,  the  results  of  some  further  researches 
upon  it 

Tlie  Society  then  adjourned,  over  the  Sunimer  reoess,  to  meet 
again  on  Wedqes^fiy  the  13th  of  Optobei  uejA, 
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MEDICAL  SOCIETY   OF   LONDON. 

The  €fly>first  Anniversary  Meeting  of  this  Society  waa 
boldea  at  tbe  London  CoSee  House,  Ludgate  Hill,  William 
Shearman,  MD.  President,  in  the  chair. 

The  Officers  and  Council  for  the  eoHuing  year  are  a»  follow : 
President:  William  Shearman,  MD. — Vtce-Prendenti:  Henry 
Clutterbuck,  MD. ;  He^  James  Cholmely,  MD. ;  Sit  Astley 
Paston  Cooper,  Bart.  FRS.,  and  Thomi^  Callaway^  Esq.— 
Treasurer :  John  Andrea,  Esq. — Librarian :  David  Uwins,  MD. 
— Secretaries:  T.J.  Pettigrew,  Esq.,  and  Thomas  Callaway, 
Esq. — Secretary  for  Foreign  Correspondence :  Robley  Dungfi- 
SOD,  MD. — Tht  other  members  of  the  Council :  Dra.  Wauh- 
man,  Hancock,  J,  G.  Smith,  BUcke,  Blegborough,  Hopkinson, 
Stewart,  Ley,  Darling,  Haslam,  Pierce,  Cox,  and  Burne ; 
Messrs.  Sutcliffe,  Drysdale,  Weoder,  K.  Johnson,  Dunlap, 
Kingdon,  Ward,  lliomas  Clarke,  Burton  Brown,  Lake,  Ash* 
well,  Edwards,  Haodey,  E.  Leese,  Skair,  Cordell,  Bell,  Ellerby, 
Amesbury,  T.  Bryant,  and  Burrows.— iteguirnr :  James  Field, 
Esq. — The  Fellow  elected  to  deliver  the  annual  oration,  in 
March  1825,  Eusebjus  Arthur  Lloyd,  Esq. 

The  President  informed  the  meeting  that  the  time  allotted 
for  the  perusal  of  the  dissertations  offered  for  the  Fothei^ilUaa 
medal,  during  the  last  year,  having  been  unexpectedly  short- 
ened, the  Society  had  not.  yet  adjudicated  the  phw  me4al : 
this  howflver  would  b«  done  forthwith,  uiil  the  Medal  would 
be  prvMDted  to  the  ■ucoeisful  candidate  at  a  Special  General 
Meeting  of  the  Society  to  be  holdon  on  the  Srd  of  May,  at 
eight  o'clock  in  the  evsnm^. 

The  aontial  oration  waq  uien  delivered  by  Dr.  John  Gordon 
Smith,  the  Ex-Vice  Preaidept ;  the  subject  was,  "  The  Duties 
and  Perplexities  of  Medical  Mea  as  professional  Witnesses  in 
Courts  of  Justice." 

.  A  numerous  body  of  Fellows  and  their  friends,  amounting  ia 
all  to  B6,  afterwards  dined  together  in  the  great  room  of  tba 
Tavern,  the  President  being  in  the  chair ;  and  the  remainder 
of  the  day  waa  marked  by  harmony  and  conviviality! 

Conditions  of  the  Fothergillian  Medal. — In  conformity  with 
the  will  of  the  late  Anthony  Pothergill,  MD.  FRS.,  the  Society 
resolved  to  give,  annually,  to  the  author  of  the  best  Essay  on 
a  subject  proposed  by  them,  a  gold  medal,  value  2o  guineas, 
callea  the  Fothergillian  Medal ;  for  which  the  learned  of  all 
countries  are  invited  as  candidates. 

1.  Each  dissertation  must  be  delivered  to  the  Re^strar,  in 
the  Xiatin  or  English  language,  on  or  before  the  first  day  of 
December. 

2.  With  each  dissertation  must  be  delivered  a  sealed  packet, 
with  some  motto  or  device  on  the  oabiide,  and  witbin  tlie  autbw^ 

2  H  «  :' 
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name  and  designation,  ihat  the  Society  may  know  how  to 
dresB  the.  eucceseful  candidate. 

3.  No  paper  in  the  hand-writing  of  the  author  will  be  re- 
ceived;  and  if  the  author  of  any  paper  ehall  either  direcUyor 
indirectly  discover  himself  to  the  Committee  of  papers,  or  to 
any  member  thereof,  such  paper  will  be  excluded  from  all  com- 
petition for  the  medal. 

4.  All  the  dissertations,  the  Bpccessful  one  excepted,  will,  if 
daiired,  be  returned  with  the  sealed  packets  unopened. 

'  5.  The  prize  medal  will  be  presented  to  the  successful  can- 
didate, or  his  representative,  at  the  Anoirersary  Meeting  of  the' 
Society  in  Marcn  1825. 

'  Ihe  snbject  of  the  Dissertation  to  be  offered  for  the  Prize 
Medal  forMardi  1825,  is,  "  The  Pathology  and  Treatment  ^f 
Periodical  Asthma." 


ad-         1 


Anncut  XIV, 


I.     Hydriodale  efPotath.  , 

H.  Taddei  proposes  the  following  method  of  preparing  this  salt : 
duulre  iodine  in  Bpirit  of  wine,  and  pour  repeatedly  a  soludoni 
of  bydroMilphuret  ot  potash  into  the  solution  of  iodine ;  the  fluid 
becomes  turtiid,  and  changea  from  the  blackest  brown  to  a  ches- 
nut  colour,  and  this,  diminishing  in  intensity,  gradually  becomes  flesh 
coloured,  and  afterwards  milk  white.  At  this  period  the  conversion 
of  the  iodine  into  faydriodic  sold  is  efiected;  and  if  the  liquid  does  not 
become  turbid  on  the  addition  of  a  few  drops  of  hydrosulphuret  of 
potash,  the  operation  may  be  regarded  as  complete.  After  standbg 
a  few  minutCL  the  precipitated  sulphur  is  to  be  separated  by  decan- 
tetion  or  bv  the  filter,  the  mixture  is  then  to  be  distilled  to  procure 
the  alcohol  employed,  and  the  residuum  is  to  be  evaporated  to  dry- 
ness in  an  open  vessel'to  obtain  the  hydnodate  of  pot^.— (Giomale 
diFisica,  etc  1823.)  ' 

II.  Action  of  Hydrocyanic  Add  on  VegetaUe  Life. 
M.  Becker  has  made  many  experiments,  from  which  it  results  that 
hydrocyanic  acid,  prepared  accordiog  to  Vauquelin's  proceta,  destroys 
vegetables  nearly  in  the  same  manner  that  it  does  animals.  Seeds 
soaked  in  this  acid  are  equally  killed  by  it,  and  lose  their  germinate 
ii^  power.  Delicate  plants  are  killed  sooner  tban  those  which  are 
stronger, — (Journal  de  Pharmacie,  p.  174,  April  1824.) 

m.   Diurnal  Variation  of  the  Barometer. 
•   The  Edinbur^  ^ilosophical  Journal,  conducted  by  Dr.  Brewster ; 
the  Journal  of  the  Royal  Institution  of  Great  Britain,  conducted  by    . 
Frofinsor  firande ;  the  Bulletin  Universal  des  Sdence*  et  de  I'lndus- 
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trie,  publithed-  under  the  direction  of  Baron  Feraesac)  have  anaounced 
that,  according  to  a  discovery  made  by  Col.  Wright,  the  mercury  of 
^e  barometer,  near  the  equator,  n»ei  and  falls  twice  in  21  hours, 
with  BO  much  regularity,  that  this  ioEtrument  may  almost  be  employed 
,  as  a  measure  of  time. 
.  We  beg  those  readers  of  the  Aunales  de  Chiraie,  &a.  who  think 
that  we  communicate  this  discovery  rather  late,  to  remark  that  Goden, 
Bouguer,  and  Lauudamire,  made  the  same  ^covery  nearly  a  cen- 
tury since ;  that  since  these  academicians  all  travellers  to  the  equi- 
nosial  regions  have  been  engaged  on  the  subject;  that  M.  Humboldt, 
in  1807.  published  a  very  excellent  work  for  the  express  purpose  of 
making  known  the  true  hours  of  the  maxima  and  minima,  and  the  ex- 
tent of  the  oscillation  (vide  Geograph.  des  Plantes) ;  that  Lamanon  in 
the  expedition  under  de  Lapeyrouse,  Horner  in  that  of  Kruseostem, 
&C  tic,  undertook  limtlar  researches ;  that  by  means  of  the  averages, 
Duc-Lachapelle,  at  Montauban,  M.  Ramond,  at  Clermont-Ferrand, 
the  astronomers  of  the  observatory  at  Paris,  M.  Marqu6  Victor,  at 
Toulouse,  &c.  &c.  have  proved  that  this  diurnal  variation  exists  also 
in  our  climates :  lastly,  that  we  never  omit,  in  our  accounts  of  meteo- 
rolo^cal  observations  for  the  year,  to  give  the  amount  of  the  daily 
falling  of  the  barometer,  from  nine  o'clock  in  the  morning  till  three 
in  tlie  afternoon,  and  also  of  rising,  which  is  evident  between  the  last- 
mentioned  time,  and  nine  at  night. — (Annates  de  Chimie  et  de  Phy- 
sique, t.  xxT.  p.S34.> 

IV.  On  the  Catue  of  the  Rotatory  Motion  ofCam^or  in  Water. 
_  ,    __  (TotbeEditorofthe^iniabofPAifcMopAy.) 

SIR,  Cambridge,  May  7,  1S24. 

The  curious  phenomenon  of  rotatory  motion,  which  a  particle  of 
'camphor  presents  when  placed  on  the  surface  of  water,  I  have  fre- 
quently seen  mentioned,  but  no  where  that  I  am  aware  of  is  there  a  cau|9e 
assigned.  In  making  a  few  experiments  upon  the  subject,  I  was  led 
to  wscover  what  1  conceive  to  be,  tHe  cause.  It  is  a  known  law  in 
hydrostatics  that  if  a  body  floats  on  a  fluid,  the  centre  of  gravity  of 
the  body  and  of  the  fluid  displaced,  must,  when  the  body  is  at  rest,  be 
in  the  same  ^vertical  line;  otherwise  a  rotatory  motion  is  given  to  the 
body.  In  confirmation  of  this,  if  a  perfectly  smooth  and  square  par- 
ticle of  camphor  be  placed  on  the  surface  of  water,  the  camphor  re- 
mains at  rest.  But  if  an  uneven  particle  be  made  use  of,.Uien  the 
centre  of  gravity  of  the  body  and  of  the  water  displaced  are  not  in 
the  same  vertical  line,  and  a  rotatory  motion  is  produced. 

1  remain  your's,  &c  E.  A. 

V.  On  the  TramntiKum  of  Eiectridtj/  through  othtr  Fltttdi. 

DEAR  SIR,  Clt«rime  Crau,  May  13,  1834. 

Your  number  for  April  contains  a  letter  from  Mr,  Woodward  on 
the  transmission  of  electricity  through  other  fluids;  allow  me  through 
the  same  channel  to  inform  Mr,  W.  that  the  experiment  of  firing  iooie 
Eunpowder  by  passing  the  charge  of  a  Leyden  phial  through  tubes 
filled  with  water,  and  also  on  the  conducting  power  of  alcohol,  ether,  - 
and  adds,  were  made  by  a  Mr.  Lewthwaite,  in  May  1821,  and  are 
published  in  the  eleventh  voiume  of  the  Institution  Jouraalt  it  wml 
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ttma  reading  this  letter  that  I  became  acquainted  with  the  experi- 
ment, and  luve  been  punuing  it  under  a  variety  of  foms,  niidiirftlh 
liquid  of  difierent  conducting  powen,  which  experiments,  wben  well 
matured,  ihall  be  lubmittedtff  your  consideration.  Woatd  raneat 
that  Mr.  W.  (hou)d  repeat  the  experiment  with  the  water  tube,  i  am 
diiposed  to  think  Mp.  W.  is  in  error,  when  he  says  the  faiteniity 
(measnred  we  are  to  sappose  by  a  pith  ball  electrometer),  indicated 
was  from  10°  to  XS".  I  have  repeated  the  experiment  several  times, 
but  always  found  a  quart  jar  required  an  intensity  of  65°  to  70°;  per- 
haps the  pith  boll  attached  to  the  electrometer  was  rather  large  ;  it 
would  have  been  more  satisfactorv  if  the  degree  at  wbicli  Uie  jar 
apontaneouily  discharged  itself  had  also  been  stated. 

Yours,  truly,  T.  J. 

VI.  VotatUHy  of  Satis  of  Strychnia. 
M.  Ferrari  gives  the  following  process  for  this  purpose ;  solution* 
of  salts  of  strychnia  slightly  acid  when  exposed  to  a  heat  of  21^|  ao 
as  to  be  concentrated,  then  become  volatile  and  the  salt  evaporate*. 
This  property  has  been  remarked  in  the  sulphate,  nitrate,  muriate,  and 
acetate,  and  is  believed  to  belong  to  all  the  salts.  It  has  been  re^ 
■  marked  by  M.  Collaud  and  others,  that  the  sulphate  of  quina  is  also 
volatile,  and  M.  Ferrari,  on  repeating  the  experiments  with  the  mu- 
riate and  nitrate  of  quino,  found  it  also  to  happen  with  them.  The 
solutions  on  being  heated  in  a  Uaned  copper  vessel,  gave  out  vapours 
which,  when  brewed,  were  fouid  to  be  nigbly  bitter.  Tlie  aalta  vary 
in  the  extent  of  this  property,  and  it  is  also  affected  by  the  degree  of 
acidity,  and  of  coQcenlration  of  the  s»lation.— (Oior.  de  Fisica,  vi. 

46a) 

VII.  CTyHtdUaaiQnoflhtSubrcarbottatet^PoUuh. 
M.  Fabroni  describes  the  following  process  for  the  crystallization  of 
this  salt.  Make  a  solution  of  peariash  in  water,  and  evaporate  it 
until  of  specific  gravity  I'57.  Allow  it  to  cool,  when  all  extraneous) 
salts  will  be  deposited ;  separate  the  fluid  and  again  concentrate  it 
until  of  specific  grav.  above  1  '6.  The  £uid  will  now  be  of  a  li^t 
green  colour,  and  strong  alkaline  odour  ;  place  it  in  deep  vessels,  as 

f [lass  jars  for  instance,  and  the  sub-carbonate  will,  soon  crystallize  in 
ong  rhomboidal  white  laminte,  situated  vertically  and  paranel  to  each 
other ;  one  extremity  will  touch  the  bottom  of  the  vessel,  and  the 
other  be  attatdied  to  a  saline  cnist  on  the  surface  of  the  liqi^.  When 
cold  die  mother  liquor  will  be  found  of  specific  grav.  1*6,  bat  if  further 
consecrated  and  again  cooled,  more  crystals  will  be  obtained ;  and 
thism^y  be  continued  until  the  whole  has  been  crystallized. — (Ibid,45.) 


Articls  XIV. 
NEW  SCIENTIFIC  BOOKS; 


Mr.  Ham's  Nicolas  has  in  the  press,  nearly  ready  for  publication,  a 
small  work  intended  for  the  use  of  Antiquaries,  Histonans,  and  the 
Legal  Profession,  cont^ning  Tables  that  snow  exactly  the  year  of  our 
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Lord  correspandlDg  with  Ate  year  of  the  reign  of  tiadi  Monafchi  u 
Alphabetical  and  Chronological  Calendar  of  Saints*  Days,  and  other 
Festirals,  on  which  ancient  recutds  are  dated ;  Tables  thowing  on  what 
day  of  the  month  and  week  each  moVeHble  Feast  occurred ;  an  aCooun^ 
ofthelVorinoialH^istrieEofWilU,  witha  llstt  of  the  t*arigbes  in  each 
Diocese  subject  to  Peculiar  Jurisdictions;  and  a  full  descriplioD  of 
the  Contenta  of  all  the  Works  published  by  the  Cvmmission  for  th« 
Preservation  of  the  Public  Records;  with  other  useful  matter. 

Shortly  will  be  published,  in  one  voluoie,  8vo.  An  Excursion 
through  the  United  Stntes  and  Canada,  in  the  Years  IH22  and  1823 ; 
by  an  English  Gentleman. 

No.  11.  of  the  Zoological  Journal,  conducted  by  MeasrS.  Bell)  Chil- 
dren, and  Sowerby,  will  appear  on  Ae  15th  of  June> 

JDiT  rvatuatV. 

Wade's  Observationa  on  Fever.,   8vo.    4t. 
Coddington's  Optics.     Svo.     8«. 

Boyle's  Advice  to  Settlen  in  Tropical  ClimateA.     ISmo,     Qt,6d. 
Plumbe  on  Diseaaes  of  the  Skin,  coloured  Pistes.     8vo.     Ut. ' 
Wollaston's  Fasciculus  Astronomicua,  1800.    4to.    W, 
Key  on  the  Prostrate  Gland.     4tp.     I2f. 

Mementoes,  Classical  and  Historical,  of  a  Tour  ia  VntMt  Switcer- 
landi  and  Italy.     2vols.  Sto.     l/.lf. 
Prior's  Life  of  Burke,  with  Portrait,  &&    Svo.    16#.     '..  . 
Hayward  on  Horticulture.     Svo.     12r. 
Bell  on  the  Spine  and  Thigh  Bone.    16*. 
Tracers  on  the  Eye.     Third  Edition.     1/.  S*. 
Bostock'g  Elementary  System  of  Phyuotogy.     8vo>     15t, 
Kitchener's  Economy  of  Uie  Eyes.    ISmo.    7t. 


Article  XV. 

NEW  PATENTS. 

J.  H.  Petelpiere,  Chalton-street,  Somers  Town,  engineer,  for  his 
engine  or  machine  for  making  the  following  articles  from  one  piece  of 
leather  without  any  seam  or  sewing  whatever ;  that  is  to  say,  all  kinds 
of  shoes  and  slippers,  gloves,  caps,  and  hats,  cartouch  boxes,  scab* 
bards  and  sheaths  for  swords,  bayonets,  and  knives. — Much  20. 

J.  Rogers,  Marl  borough,  Wilts,  surveyor,  for  his  improved  instruinent 
for  determining  or  ascertaining  the  cubic  contents  of  standing  timbw. 
— March  20. 

J.  Liugford,  Nottingham,  lace  machine  manufacturer,  for  certaia 
improvements  upon  machines  now  in  use  for  the  purpose  of  makii^ 
that  kind  of  lace  commonly  known  by  the  name  of  bobbio-net  or 
Buckinghamshire  lace  net, — March  20. 

J.  Heathcoat,  Tiverton,  Devonshire,  lace  manufacturer,  for  certain 
improvements  in  machinery  used  in  spinning  cotton,  wool,  or  silk, — 
March  20. 

H.  Berry,  A b church-lane,  London,  merchant,  for  improvements  OB 
a  machine  for  more  readily  producing  light.<— March  20. 
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J.  J.  Stalnmare,- Belmont  ctistillfay,  WandawmtliTOad,  Vauxhall, 
fbr  improvemenU  in  the  procew  of  dis^tliag. — Marcb.20. 

C.  Demem',  Fenchurch-Btreet)  merdiBot,  for  an  apparatiu  for  pro- 
ducing ffas  from  oil  and  other  olea^nouB  sdjstaDcec,  of  burning  inch 
gat  for  the  purpose  of  aSbrding  li^ht,  and  of  replodng  the  gaa  con- 
lumed.— March  22.  . 

N.  Goodsell,  Leigh-Btreet,  Burton  Crescent,  engineer,  for  a  certain 
machine  for  breallng,  scutchins,  and  preparing  Bax  and  hemp  for  uie, 
upon  an  improved  method,  and  tbreBoiDe  out  the  seed  thereof,  and 
auo  forghetiiDgfloTGr  and  other  seeds. — March  2j. 
'  E.  Jordan,  Norwich,  engineer,  for  improvementa  in  the  constructioa 
of  water-dotetB. — March  §7,         ■         ■. 

J.  Spencer,  Belper,  DerbTshire,  nail  manufacturer,  for  improrementa 
infiimaces  for  the  preparation  of  iron  or  steel,  and  for  manufacturing 
nails  and  other  articles  from  the  said  materials. — April  7> 

J.  Schofield,  Rastrick,  Halifax,  Yorkshire,  manufacturer,  for  certain 
improvements  in  the  manuracture  of  doth  or  fabric  which  be  denomi- 
nates British  cashmere. — April  7. 

.T.  RyalU,  Slieffield,  varehouseman,  for  hi*  apparatus  for  shaving, 
which  he  denominates  "  the  useful  and  elegant  racilitator."'^Apri]  8. 

S.  Hall,  Basford,"  Nottinghamshire,  cotton  manufacturer,  for  his 
improved  steam-engine.— 'April  8. 

■  J.-Tulloch,  Savage  GardenB,  gentleman,  for  improvements  in  the 
machinery  to  be  employed  for  sawing  and  grooving  marble  and  other 
stone,  or  ID  producing  grooves  or  mouldings  thereon, — April  1 2. 

H.  P.  Bevet,  Devizes,  Wiltshire,  irorimonger,  for  his  improvement 
in  the  construction  of  cranks,  such  as  are  used  for  bells  and  other  pur- 
poses.— April  14. 

W.  By,  Joy  Cottage^  Ivory-place,  Brixton,  stationer,  and  booksel- 
ler, for  his  method  or  apparatus  for  the  preservation  of  books  and 
covers. — April  14, 

J.  Gunby,  New  Kent  Hoad,'  Surry,  sword  and  giin  manufacturer, 
for  his  improvement  in  the  manufacturing  of  cases  for  knives,  scissars, 
and  other  articles. — April  1 4'. 

D.  Gordon,  of  Basing  hall- street,  for  certain  improvements  in  porta- 
ble gas  lamps. — April  14. 

J.  Beven,  Mancnester,  dealer  in  cotton  twist  and  weft,  for  his  appa- 
ratus for  dressing  various  kinds  of  cotton,  flaxen,  woollen,  or  silk  manu- 
factures.— April  H. 

•  T>  Gettien,  Henry-street,  Pentonville,  for  his  improvements  in  the 
machinery  of  making  metallic  rollers,  pipes,  cylinders,  and  certain 
other  articles. — April  15. 

D.  Tonge,  Liverpool,  ship-owner,  for  an  improved  method  of  reefing 
Auls. — April  15.    ■ 

A.  Dallas,  North umberlmd-court,  ^olborn,  engineer,  for  his 
machine  to  pick  and  dress  stones  of  various  descriptions,  particularly 
granite  stone. — April  27. 

J.Turner,  Hirtningham, brass  and  iron  founder,  for  his  inochine  for 
crimp ingi  plaiting,  and  goffering  linen,  muslins,  frills,  and  other  arti- 
cles— April  27.  ■  - 
-  G.  Vaughan,  Sheffield,  Yorkshire,  for  his  improvements  on  steam- 
engines,  by  which  m^ans  power  will  be  gain^,.  and. expense  saved.— 
Mayl.         '  .                                           .',    -     „ 
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Article  XVI. 
METEOROLOGICAL   TABLE. 
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